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Ans: 


_.... of the sound is incréased what are the changes in the following. 
a) ine rrequency a b) The wavelength _ 
¢c) The wave velocity d) The amplitude of wave 
According to wave equation V=fA. If there is an increase in the pitch then there will also 
be increase in frequency, wavelength decrease, wave velocity will increase? There will be 
no change in the amplitude of wave. 
If we clap or speak in front of a building while standing at a particular distance, we 
rehear our sound after sometime. Can you explain how does this: happen? 
It is due the reflection of sound. When sound is incident on the surface of a medium it 
bounces back into the first medium. This is known as reflection of sound or echo. 
How can you find the speed of sound by echo method? What factors can affect the | 
accuracy of this method? — | 
See question no. 11 | 
What is the audible frequency range for human ear? Does this range vary with the 
age of people? Explain. 
See Question no. 14 
Explain that noise is a nuisance. 
See Question no. 12 
Describe the importance of acoustic protection. 
See Question no. 13 - 
What are the uses of ultrasound in medicine? 
See Question no. 15 | 


CONCEPTUAL QUESTIONS 


Why two tin cans with a string stretched between them could be better way to 
communicate than merely shouting though the air? .__ . 
Two tin cans with a string stretched between them could be better way to communicate than ~ 
merely shouting through the air because sound travel faster in solids:‘as compared to gases (air). 
We can recognize persons speaking with the same loudness from their voice. How is 
this possible? — : oO —_ 
We can recognize persons speaking with the same loudness from their voice due to 
quality of their sound which is defined as: - . 

The characteristic of sound by which we can distinguish between two sounds of same 
loudness and pitch is called quality. oo . . 
You can listen to your friend round a corner, but you cannot watch him/her. Why? 
The sound travel through medium in all directions and shows diffraction about the corner 
therefore we can listen to our friend around a corner due to diffraction but we can not 
watch him. 

Why must the volume of a stereo in a room with wall-to-wa 
than in a room with a wooden floor? 


The volume of a stereo in a room with wall-to-wall carpet be tuned higher because 
maximum absorption of sound takes place through the porous and rough, material of carpet. 


But through flat surfaces and wooden floor maximum reflection is taking place so low 
sound is required to make clear sensation. 


Il carpet be tuned higher 


eit says that the two terms speed and frequency of the wave refer to the same 
thing. What is your response? | 

No, speed and frequency are two different terms which can be differentiate as follows. . 

Speed Frequency 

e The distance covered by the body in e Number of waves passing through the point in 

unit time one second is called frequency. 

e Sl unit of speed is ms’. e SI unit of frequency is Hz. . 

11.6 Two people are listening to,the same music at the same distance. They disagree on 
its loudness. Explain how this could happen? 

Ans: Two people are listening to the same music at the same distance. They disagree on its 
loudness. Because loudness also depends upon the physical condition of the ears of the | 
listener. A sound appears louder to a person with sensitive ears than to a man with 
detective ears. 

11.7 Is there any difference between echo and reflection of squath Explain. 

Ans: Yes, there is a difference. The reflection can take place at any distance from the denser 
medium at any time. But echo can be heard after 0.1 second, when distance between 
listener and reflecting surface is 17 m. 

11.8 Will two separate 50dB sound together constitute a 100dB soi? Explain. . 

Ans: Yes, when two same sound of same loudness: ‘and are coherent (same wavelength) each of 
50dB will constitute 100dB sound. 

11.9 Why ultrasound is useful in medical field? 

Ans: Ultrasound has high frequency (above 20 000Hz) and it carry more energy than the 
audible sound.” According to relation v= fA, the wavelength of ultrasonic waves is . 


Ans: 


very small. Due to these characteristics ultrasonics are utilized in medical field. 
INFORMATION BASED QUESTIONS AND THEIR ANSWERS 
Self Assessment (Page 22) 
Q.1 Explain how sound is produced by a school bell? 
Ans. When hammer strike the school bell, it starts vibrating and hence produces sound. 
~ Self Assessment (Page 22) 

Q.2.. Why are sound waves called mechanical waves? 

. Ans. Sound waves travel in the form of compressions and rarefactions due to the vibrations of 
the particles of the medium about their mean positions. In other words, sound waves « 
require material medium for their propagation and hence are called mechanical waves. 

Self Assessment (Page 22) : 
Q.3 Suppose you and your friend are on the moon. Can you be able to hear any sound 


produced by your friend? 
Ans. As there is no material medium on the moon for the propagation of sound waves, . hence 
We can not hear any sound produced by our friend on the moon. 
Quick Quiz (Page 24) 
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Ans, 


Q.6 


Ans. 


men Is more shrill than that of men? 
re shrill than that of men due to high mequency's and pitch. 
Quick Quiz (Page 2A) : 
Which property of sound waves determises Its (a) loudness (b) pitch? | . 
(a) Amplitude of sound wave determines its loudness, | 
(b) Frequency of sound wave determines its pitch. 
Quick Quiz (Page 24). 
What would happen to the loudness of sound with increase in its frequency? 
T ondness of sound does not depend upon the frequency of sound. 
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EXERCISE MULTIPLE CHOICE QUESTIONS: 
FROM TEXT BOOK |. . 


; Ea wos 


I. Which is an example of a longitudinal wave? 
4) Sound wave - (b) Light wave ~—  . (c) Radio wave (d) Water wave 
2: How does sound travel from its source to your ear? 
44) By changes in air pressure (b) By vibrations in wires or strings 
(c) By electromagnetic wave — (d) By infrared waves 
Je Which form of energy is sound? : os 
(a) Electrical <8) Mechanical (c) Thermal (d) Chemical 
4. Astronauts in space need to communicate with each other by radio links because 


(a) Sound waves travel very slowly in space (b) Sound waves travel very fast in space 


A) Sound waves cannot travel in space —  (d) Sound waves have low frequency in space 

3% The loudness of a sound is most closely related to its | 

(a) Frequency (b) Period (c) Wavelength LAT Amplitude 
6. For a normal person, audible frequency range for sound wave lie between 

(a) 10 Hz and 10 kHz (ef 20 Hz and 20 kHz (c) 25 Hz and'25 kHz (d) 30 Hz and 30 kHz | 
i When the frequency of a sound wave is increased, which of the following will - 

decrease? y | 

(1) Wavelength (II) Period (11) Amplitude . | 

(a) | only ‘(b) only ) 1 and II only (d) land I only 


ANSWER KEY 


Production 
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TOPICAL MULTIPLE CHOICE QUESTIONS 


l The study of sound is called 


(a) Acoustic (b) Optics | (c) Electrostatics (d) All of these 
2. Sound is produced by | ; 
| (a) Propagation (b) Vibration :(c) Both ofthese ~~ (d) None of these 
3. Sound can travel only in presence of | 
— (a) Medium “-(b) vaccum . (c) Air (d) Both a and c 
4. Sound is Wave . . 
(a) Electromagnetic (b) Transverse (c) Longitudinal (d) None of these 
Characteristics of Sound: : 
5. Characteristic by which We can distinguish between two sounds of same loudness 
and pitch is called 
(a) Loudness (b) Pitch .  (¢) Quality (d) intensity of sound 
6. Pitch of sound depends on . : | 
(a) Amplitude (b) Frequency (c) Time period = (d) Displacement 
7. Distance between two consecutive compressions and rarefactions is the _ 
of sound wave. . 
(a) Amplitude (b) Frequency (c) Wave Length (d) none of these 
8. Loudness of sound depends on . ; 
(a) Amplitude of vibrating body — . (b) Area of vibrating body 
(c) Distance of vibrating body (ay All of these © 
s. is the characteristic of sound by which we can distinguish between a 
shrill and a grave sound. | 
(a) Pitch (b) loudness. (c)Intensity = = —_ (d) Quality 
10. Frequency of silent whistle Lies between . . 
(a) 20,000Hz - 25,000Hz (b) 20,000Hz - 35,000Hz 
(c) 20Hz-20,000Hz . (d) 15,000Hz - 40,000Hz 
Il. The intensity of sound depends on the of sound. . 
(a) Time period (b) frequency (c) Amplitude (d) None of these 
12. Intensity is a quantity. . 
(a) Vector — (b) Scalar (c) Physical quantity (d) None of these 
13. Intensity of faintest sound is 


(a) 10"? Wm? (b) 10° Wn"  *¢e) 10% Wm? (d) 10° Win? 


14, Intensity of loudest audible sound is 


(a) 10° Win? (b) Wm (c) 20Wm” (d) All of these 
1S, Intensity of whispering . ' 
(a) LOW (b) 10° Wav? (c) 1O°’Wm™ (d) 10? Wm™ 
16. The loudness of sound is directly proportional to logarithm of intensity, this Law is 
called 
(a) Weber Fechner Law | (b) Law of Gravitation 
(c) Intensity Level -  (d) Echo 
[7 Voice of Child is 7 
(a) Grave - (b) Shrill (ce) Faint (d) Loud 
18, L bell is equal to | . 
(a) 20dB (b) 10dB (c) 100dB. (d) 50dB 
19. The amplitude of 100 dB sound is . 
(a) 1000 (b) 10,000 (cy 100,000 - (d) 1001000 
20. By usingan swe can. Sce sound wave, 
ta) Electroseope (b) Stroboscope Ae) Gastroscope (d) Oscilloscope 
Reflection (ECHO) of Sound: 
21, Echo of sound is 
(aj) Retracuon . (b) Reflecuion (¢) Dittraction (d) Interference 
Dae The sensation of sound persists in our brain about 
(a) Is (b) 0.1: (c)0.0ls °° | (d)2s . 
"2% For hearing distinct echoes, the minimum distance of obstacle from source of source 
of sound must be 
wa4n me (by 17m {c} 38m (d) lom 
24. 9 The speed of sound in solid is about times that in gases. 
(ays (b) 1S (c) 20 | (d) 10 
25. The speed of sound in air at a2 atm pressure and at room temperature (21°C) is 
(a) 320ms"! ~ (b) 360ni/s (c}343ms"! -.  (d) None of these 
26. The speed of sound varies with _ 
(a) Temperature (b) Humidity (c) both a and b (d) None of these 
2a: The speed of sound in solid is than liquid and air 
(a) Greater (b) Smaller (c) Equal ~ (d) None of these 
28. Bats can hear Frequencies up to 120,000Hz 


(a) 10.000HZ - (bh) 120,000Hz (¢} 12,00,000Hz (d) 120,00,000Hz 


29, Mice can hear frequencies up to oa | 
(a) 35,00Hz (b) 35,000Hz (c) 45,00Hz (a) 100,000 Hz 


30. | Compressions are places Where air is slightly than the surrounding air 
(a) Less (b) Higher (c)Equal ©  .'. (d) None of these | 

31... Rarefactions are places where air is slightly __- than the surrounding air ~ 
(a) Less . - (b) Higher - (c) Equal (d) None of these | 

32. The speed of sound in air was first accurately measured in | 


(a) 1838 (b) 1738 (c) 1638 - (d) 1938 


Noise Pollution: 


33, Such sound Which are pleasant to our ears are called 


(a) Musical Sound. (b) Noise | (c) Bothaandb ~ (d) None of these 

34. Such sounds which are unpleasant to our ears are called | a a 

(a) Musical Sound —_(b) Noise (c) Both a and b- 7 (d) None of these | 
35. Corresponds to irregular and sudden vibrations produced by some sound — 

(a) Noise - (b) Musical Sound. (c) Notes of tuning fork (d) None of these 
36. The Level of noise recommended in most of countries is- 

(a) 75-80dB . (b) 85-90dB  (c) 95-100dB _ (dll 5-120dB 
37. The method used to absorb undesirable sound by soft and porous surface is called 

(a) Acoustics (b) Echos (c) Intensity (d) Pitch, . 
38. Multiple reflections called ; oe 

(a) Acoustics (b) reverberations (c) Vibration {d) Allofthese - 
39, We hear sound produce by musical instrument.such as . 

(a) Flute | (b) Violin ~ (c) Harmonic... -- (d) All of these. 


40. For a normal person audible frequency: nage for sound wave lie between 
(a) 10" and 10 Khz. (b) 20 Hz and 20KHz (c) 25Hz and 25. KHz {9) 30Hz and 30 KHz’ 


4), Noise correspond vibration |. . 
(a) Irregular (b) Sudden (c) Both ‘a’. and ‘y" (@) Slowly slowly 

42. Noise has negative effects on human health it causeexcept') 4, = 
(a) Aggression (b) Hypertension —(c). High stress level - “A Fever/flue 

43. Which are the acoustic protection except _ ; 
(a) Lecture Halls (b) Auditorium ..—_(c) Theater halls ©} Kitchen’ . 


Audible Freq 
44, Audible frequency range is a ane 

(a) 200Hz-2000Hz — (b) 15Hz- 15000Hz (c) 20Hz-20KHz = (d) 20Hz-15000Hz 
45. Old people cannot hear sound even above 


(a) 20, 0OHz (b) 15 KIHz (c) 15,000 Hz (d) Both (b) and (c) 
- 46. | Which bird fly easily between wires in the black room 
(a) Sparrow (b) Bat. (c) Cow (d) Parrot 
47. The range of the frequency which human, ear can hear is called 
(a) Audible frequency range (b) Ultrasonic waves 


(c) Transonic waves | (d) None of these 


48. 


Ultrasonics are used to measure the depth of Water by 


(a) Acoustics (b) Echo Method (c) Sound Level (d) Diffraction 
49, Waves carry more energy and higher frequency than sound waves 
(a) Ultrasonics (b) Infrasonic (c) Audible sound — (d) All of these 
50, Ultrasonics are used to locate under-water depth the technique is called . 
(a) Acoustics (b) Reverb ration - (¢) Sonar (d) infrasonics 
51. Sound waves with frequency less than 20Hz are called __-__- 
(a) Ultrasonic (b) Infrasonics (c) Notes (d) Acoustic 
Bl. Ultrasound is the frequency of sound higher than 
(a) 20Hz (b) 20KHz . (c) 15,000 Hz ~~ (d) 25,000 Hz 
53.  Infrasonic is the frequency of sound less than ° 
(a) 2011z (b) 20 KHz (c) 15,000 Hz (d) 25,000 Hz 
S54. According to wave equation v= fA the wavelength of ultra sonic waves are 
(a) Very smal} (b) Very big “(c) Both “a” and “b” (d) None of these 
55, Powerful ultrasound is now being used to remove blood clot from 
(a) Capillaries (b) Arteries: _ (c) Convoluted tubule (d) None of these 
36. By which waves small cracks can appear . 
(ay Ultrasonics (b) Infrasonic (c) NOTSE ~ (d) Sound frequency 
37. By ultrasonic waves are destroyed ; | a. 
(a) Germs | (b) Bacteria (c) Fungus (d) Both “a” and “‘b” 
58.. Whe the frequency of a sound wave is increased which of following decrease . 
ta) Wave length ib) Period (c) Ainplitude (d) Both a and b 
39. Bats can hear frequency up to , 
(a) 120, QUOI z (b) 2,000 Hz |. (c) 20, 000 Hz (d) 15,000 Hz 
60. Researcher in observed giraffes to stop and wait for the others that - 
were out of sight _ 3% 
(a) 1898 (b) 1993 - (c) 2013 (d) None of these 


ANSWER KEY _ 
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Characteristics Of Sound 


11.3 Speed Of Sound 


Q.1. What is sound wave? How sound is produced? 


Sound Wave 
A sound wave is a pattern of disturbance caused by the movement of energy traveling 
through medium as it propagate away from source of sound. 


Like other waves sound is also produced by vibrating bodies. Due to vibration of bodies the 
air around them also vibrates and the air vibration produces sensation of sound in our ear. 


Q.2. Ans: What is tuning fork? . ; 

Ans: It is a U-shaped body having two metal prongs with a stem at the bottom and is 
used for producing sound of particular frequency. : 

Q.3. Why medium is required for the propagation of sound waves? 

Ans: Sound waves are compressional waves in nature. That is the .ype.of mechanical waves 
and we know that mechanical waves require medium for their propagation. So we-can say. 
material medium is necessary for the propagation of sound from one point to another. 
This materia! medium can be a gas, a liquid or a solid. 

Q.4. Define loudness of sound and what are the factors affecting it? 


Ans: Definition ae 
“The characteristic of sound by which a loud and faint sound can be distinguished 1s 
called loudness of sound”. ’ . : ' 
Factors affecting loudness of Sound 
Following are the factors that affect the loudness of sound. - 
o Amplitude of vibrating body 
o Area of vibrating body 
o Distance from vibrating body 
o Physical condition of ear 
Q.5. Define pitch of the sound 7 od 
Ans: The characteristic of sound by which a shrill sound can be distinguished from a grave one | 
is called the pitch of-the sound. 
Dependence on Frequency 
It depends upon’ the frequency, the greater 
the frequency, the higher the pitch and lower . 
the frequency, the lower the pitch. 7 
Q.6. Define the quality of sound with an example. — 
Ans: “The characteristic of sound by which two sounds of same loudness and pitch are 
distinguished from eachother is called the quality of sound”. 
Example 
Sounds of ute 
quality of their notes is cifivrent. 


and piano of given loudness and piteh can be distinguished because the 


Dependence: 
It depends upon the waveform of the sound waves, The jeunes and pitch of these two 
sounds are the same but their waveforms are different. So their quality is different and. 
can be distinguished from each other 

Q.7. ‘What is intensity of sound? 

Ans: 

Intensity of sound 


“Sound energy flowing per second through a unit area held ssemieniicalat to the direction 
of propagation of sound-waves is called the intensity of sound” 
Unit 
The unit of intensity of sound is watt per square meter (Wm ’), icin is a physical 
quantity and can be measured accurately. . 
Intensities of Faintest and Loudest sound 
The intensity of faintest sound is 10°? Wm” and the intensity ¢ of the loudest sound, which 
can be heard without pain, is 1] Wm”. ; 
Q.8. State Weber Fechner Law 
Ans: Weber Fechner Law a 
It has been proved experimentally that loudness (L) of a sound i 1S directly proportional to 
the logarithm of intensity. ; 
Atathematically: 
La log] 
L=Klogl 7 
Where L is Joudness of sound, K is Geadbrepnaliivee constant and [i is intensity of sound 
Q.9. Intensity Level or Sound Level 
Ans. The difference between the loudness of any unknown sound and faintest sound (L- ‘Lo) i is 
called the intensity level or sound level. nk 


Mathematically: 
Sound level = K log - 


0 i ' 
Where | is intensity of unknown sound, Ki iS proportinality constant and |, is intensity of 
the faintest sound. . ; 
Q.10. Define SI unit of sound level (Bel) 


Ans. Bel: 
If the intensity of any unknown sound is 10 times greater ihan the intensity Ip of the 
faintest audible sound i.e. = 101g then the intensity level of such’ sound is taken as unit, 
called Be], The value of K becomes |.. 

Mathematically: 


Sound Level = K oh (Bel) © 
0 


By substituting K = |, equation becomes 


Sound Level = ogee (Bel) . ; ; 


i - 
eae | | | 


Ql. 


Ans: 


Q.13. 
Ans. 


Find sound level of sound of train? 
Intensity of sound of train is 102 Wm” and sound level of faintest sound is 10°’? Wm” then 
. . | 


Sound level of sound of train (in bel) = log (Bel) 


107"? 
= og 10'° = 10 Bel - 


-3 


Sound level of sound of train in decibel = 10 log a (dB) 


= 10 log 10'° = 100 dB 


Reflection (Echo) Of Sound: 


How reflection (Echo) of sound can be defined ? 

Echo: mre 

“When sound is incident on the surface of a medium it bounces back into the first 
medium. This phenomenon is called echo or reflection of sound”. 

Calculate minimum distance to hear Echo. | ff . 

The sensation of sound persist in our brain for about 0.1s. to hear a clear echo, the time 
interval between our sound and the reflected sound must be at least 0.1s. If we consider 
speed of sound to be 340 ms’! at a normal temperature in air, we will hear the echo after - 
0.1s. The total distance covered by the sound from the point of generation to the 
reflecting surface and back should be at least 340 ms’! x 0.1 s = 34.0 m. Thus, for hearing 


distance echoes. the thinimum distance of the obstacle from the source of sound must be 


Q.14. 
‘Ans. 


half of this distance that is 7m. Echoes may be heard more than once due to successive 
or multiple reflections. : . 


_ SE 


ih . " 
t7 rae 1 5 
t: vee * : 4 


Calculate the frequency of a spund wave of speed 340 ms” and wavelength 0.5m. 


Solution: 

Given that: a 

Speed of waves v = 340 ms"! 
Wave length A=0.5 m 

Required 
Frequency 

Using the formula v= fa 


=f=? 
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Q. 15. What is noise pe qliption? Explain its sources and effects. How it is reduced? OR 
Differentiate between music and noise. Explain effects of noise and safe level of noise. 


Ans: 


nee BI Rai Gee he es = | 
The sounds that have jarring or unpleasant 

effect on our ears are called noise. | 

i” The request? and amplitude of daniel |e The frequency and amplitude of the noise | 


q * ‘4 
ay Sounds change in a regular manner. change in irregular manner. 
i hs ‘Sones produced by the musical | *® Sounds of traffic or sound produced by | 
| instruments like flute. violin, harmonium |. hammering in factories are noise. 
4 


: Examples ; Examples 

;@ We enjoy the programmes of radio or television | # Sound of machinery 

| -by hearing sounds of different qualities.- | © “The slamming of a door, 
| e In musical programmes, we hear sound |e Sounds of traffic in big cities. 
| 


are musical sounds. 
{ 
I 


produced by musica! instruments such as | 
flute, harmonium, violin, drum ete. i 
Waveform: _ | Waveform: 


Pressure 
Pressure 


Q.16. What is meant by Noise Pollution and describe its Sourcés 

Ans. Noise Pollution 
Noise pollution has become a major i issue of concern: in: big: ‘citiéS;"Noise is a undesirable . 
sound that is harmful for health of human: ‘and other species: 


Sources: 
The sources of noise pollution are: given: below 
*® Transportation equipment ee a eae eae . 


vib ojedendn Tk, 
e Heavy machinery 


These are the main sources of noise pollution. For example, noise’ enof: machinery in 
industrial areas, loud vehicle horns, hooters and alarms. 
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Q.17. What are effects of Noise? 


Ans. Effects of Noise: 
Noise has negative effects on human health as it can cause conditions such as 


e Hearing loss 

e Sleep disturbances, 

e Aggression, 

e Hypertension, 

e High stress levels. 

Noise can also cause accidents by interfering with communication and warning signals. 


Q.18. Enlist any five sound of Music and noise. 

Ans. Musicalsounds _ 

(i) Sound of harmonium 

(ii) Sound of flute . . 

(iii)Sound of tabla = ; 

(iv)Sound of songs ; 

¢v) Sound of violin 

Noises i 

(i) Sound of traffic 

(ii) Sound of moving train 

(iii)Sound of aeroplanes - ee 

(iv)Sound of crying , 

(v) Sound of horns 

Q.19, What are the major sources s of noise in our society? 

Ans: Automobiles, aeroplanes, helicopters, trains, heavy machinery, heavy traffic, loud 
speakers are the major sources of noise pollution in our society. ” | 

Q.20. How noise can be reduced? 

Ans: Trees and different appliances are used to reduce the noise 


Q.21. 
Ans, 


Q.22, 
Ans. 


What do you know by Safe Level of Noise: 


Safe Level of Noise: a 

A safe level of noise depends on two factors: the level (volume) of the noise; and the 
period of exposure to the noise. The level of noise recommended in most countries is 
usually 85-90 dB over an eight hour workday. Noise pollution can be reduced to 
acceptable level by replacing the noisy machinery with environment friendly machinery 


and equipments, putting sound- reducing barriers, or using hearing protection devices, 


Define acoustics protection. een importance of acoustic protection. 
Acoustic Protection. 


.. “The technique or method used to absorb undesirable sounds by soft and porous surfaces 


is. called acoustic protection.” 


Importance of Acoustic: 


* Q.23. 


Ans, 


Reflection of sound .is more prominent if the. surface is rigid. ofc smooth and less if the 


_ surface is soft and irregular. Soft, porous materials, such as draperies and rugs absorb 


large amount of sound energy and thus quiet echoes and softening noises. Thus by using 
such materials in noisy places, we can reduce the level of noise pollution. 

What is meant by Reverberation: 3 

When sound reflects from the wall, ceiling and floor of a a room, the reflecting surfaces are — 
too reflective and the sound becomes garbled. This is due to multiple reflections called 
reverberations. 

In the design of lecture halls, auditorium or theatre halls, a balance must be achieved 
between reverberation and absorption. It is often:advantageous to place’ reflective 
surfaces behind the stage to gues! sound to the audience. - 
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Audible Frequency Range: 


What is audible frequency range for nan and why we cannot hear if sound 
ranges more than this range. 


:_ A human ear can hear sound only if its frequency lies between 20 to 20000 Hz. A human ” 


ear can neither hear a sound of frequency less than 20 Hz nor a sound of frequeney more, 
than 20000 Hz. Sounds of frequency beyond the 20000 Hz are inaudible because the 


eardrum of human ear cannot vibrate so rapidly. The audible range is different for 
ancient persons and it also varies with the-age. a 


Q.25. What is silent whistle and ; 
9 : he : Modern Stereo Cassette Deck 
why it is called so? Frequency Range: 25Hz - 19, OOOH 


Ans: Some people use silent whistle to sail 
‘dogs whose .frequency~ lies. between 
20,000 Hz to 25,000 Hz and human ear 
cannot detect ‘it. So, it is silent for 
human that is why it is called silent but oc 
it is not silent for the dogs. because their 
audible range is much’ more than 

- human. a ae 

| . 

Q. 26. What are ailisasanle and’ why. ieee are used in our “ite? 

~Ans: “Sound waves of frequency higher than 20000 Hz are ultrasonics” 
ft has been seen that ultrasonic waves carry, more energy than audible - sound waves. 
“Moreover, according to the yelation v = fA, the wavelength of ultrasonic waves’ ‘is very small. 
Due to these cHar acteristics’ ‘they are usefully utilized in, ‘medical and tecfinical fields’. 

“Q. 27. How we can find the depth of ocean? 

Ans: Ultrasound is used to locate underwater depths. or is used for ‘josatin objects lying deep — 
on the ocean floor, etc. The technique is called SONAR, (sound navigation and ranging). 
The sound waves are sent froma transmitter, and a receiver collects the reflected sound. 
The time lapse is calculated, knowing the speed of sound in. water, the distance of the 
object from the ocean surface can be estimated . 
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LONG QUESTIONS 
11.1 ~ Sound:Waves: 


Q.1 What is sound wave? How sound is produced? Give examples. 

Sound Wave | : 
A sound wave is a pattern of disturbance caused by the movement of energy traveling 
through medium as it propagate away from source of sound. 

Production of Sound | 


Like other waves sound is also produced by vibvaling bodies. Due to vibration of bodies the 
air around them also vibrates. And the air vaprenen produces sensation of sound in our ear. 


Examples: 


e Ina guitar, sound is produced due to the vibrations of its strings as shown fig (a). 


Sound Waves 
” Strings 


3G is AS 


Guitar 


(a) 
e Our voice results from the vibrations of our vocal chords. 


e Human heart beats and vibrations of other organs like lungs also produce sound 
waves. Doctors use stethoscope to hear this sound. _ 

Q.2. With the help of an activity make it clear that sound is produced by vibrating body. 
Activity: . . 


Rubber hammer - 


in school laboratories, we use a device Called tuning fork 
which produces a particular sound. [f we strike the tuning - 
fork against rubber hammer, the tuning fork will begin to 
vibrate as shown in fig (a). 


We can hear the sound produced by tuning fork by 
bringing it near our car. We can also feel the vibration by 
slightly touching one of the prongs-of the vibrating tuning 
fork with a plastic ball suspended from a thread as shown 
in fig (b). 


Conclusion: 


Q3 


‘ouch the ball gently with.the prong of a vibrating tuning 

fork. The tuning fork will push the ball because of its 
vibration. Now if we dip the vibrating tuning fork into a 
glass of water, we will see a splash (fig c) vibrations 
make the water splash? 


Vibrating 
tuning Fork 


From this activity we can conclude that sound is produced by vibrating bodies. 


With the help of an experiment, show that a material medium is required for 
propagation of sound. 


Sound requires material medium for its propagation (Activity:) 


Conclusion: — aed ee) aes i” 


Q.4 


Sound waves require some material medium for their propagation, this can-be proved by bell 
jar apparatus (as shown in fig. a). The bell jar.is placed on the platform of a vacuum pump. 


An electric bell is suspendedin the bell jar with the Power supply 
help of two wires connected to a power supply. By . 

setting on the power supply, electric bell will begin to bell jar 
ring. We can hear the sound of the bell. Now start - 

pumping out air from the jar by means of a vacuum es 
pump. The sound of the:-bell starts. becoming: more: eléctric bell 
and more feeble and eventually dies out, although bell 
is still ringing:-When we put the air back into the jar vacuum pump 
we ¢an hear the sound of the bell again. |, 


Seite i _ Fig. 11,5: Belt jar apparatus 
From this activity we conclude that.sound waves can only travel/ propagate in the 
presence of air (medium). : eh yepbegcicdl - fl A iri 

Explain longitudinal nature of sound waves. j2:- 0 u- fu. Vil | HR . 
Propagation of sound’ waves produced by ‘vibrating eae 
tuning fork can be understood by a vibrating tuning 

fork (as shown in fig.1). pt eRe SP aed ae ag ll tia! L ae ee 

Before the vibration. of ‘tuning fork, density: of airaec, +i 2 “Gil ene 
molecules on the right side is uniform as.shown.in .-) °°: ~ a 
fig (a). fe iow: 


tough ly Vibrations: vof tuning-> fork after 
striking with-a rubber hammer 


ie é id 


When the right prong of tuning fork moves fro’ mean position Oto B*! it exerts some 
pressure on the adjacent layer of: air. molecules and produces.a compression. This 
compressed air layer inn turn compresses the layer next to it and so on as shown. fig: 1(b). 


A moment later, the prong begins to move from-B towards A (fig. I(c). Now the pressure 
in the adjacent layer decreases and- a ‘rarefaction’“is produced. This rarefaction is” 
transferred to the air layer next-to-it'and so-on.'As'the tuning ‘fork moves back and forth 
rapidly, a series of compressions and rarefactions are created in the air. [n this way, sound 


wave propagates through the air. 


—_Onclusion: 


‘As in the figure the direction of propagation of sound wave is along the direction of 
oscillating air molecules. This shows the longitudinal nature of sound waves. Distance 
_ between two consecutive compressions or rarefactions is the wavelength of sound wave, 


Q.5 Define loudness of sound and what are the factors affecting it? . 
Ans: Definition | | . = 

“The characteristic of sound by which a loud and faint sound can be distinguished is . 

called loudness of sound”, . : 4 
Factors affecting loudness of Sound os 

Following are the factors that affect the loudness of sound..: 

(i) Amplitude of vibrating body , 

(ii) Area of vibrating body — 

(iii)Distance from vibrating body 

_ (iv)Physical condition of ear | . 3 7 

(a) Amplitude of the vibrating body: ae wo a : 


The loudness of the sound varies directly with’ the sietridas 
. amplitude of the vibrating body (fig.1). The greater the = 
amplitude of a vibrating object-the louder the sound 
; ' Small 
) . F 
produced Qui amplitude 
Example: ale 


The sound produced by a sitar will be loud if we pluck its wires more violently. Similarly, 
when we beat a drum forcefully, the amplitude of its membrane increases and we hear a 
loud sound. 7 

(b) © Area of the vibrating body: 


The loudness of sound also depends upon the.area of the vibrating body. “Lesser the - 
distance of the listener from the vibrating body louder is the sound produced? 


+ 


Example: ; 


Sound produced by a large drum is louder than that by small one because of its vibrating 
area. If we strike a tuning fork on a rubber pad, a feeble sound will be heard. But if the 
vibrating tuning fork is placed vertically ‘on the surface of a bench, we will hea a louder 
sound. | | i | | | oo 

From this we can conclude that the Joudness-incrcases with the area of the vibrating 
body and vice versa. . © = 


(c} Distance from the vibrating body: 


Loudness of sound also depends upon the distance of the vibrating body from the listener. 


Example 


We move away Irom a druny being beaten violently to avoid uncomfortably loud sound. 
We also experience that sound is heard to be louder if it travels in the same direction in 
which the wind blows. It seems to be faint if it travels in the opposite direction. 
[tis caused by the decrease in amplitude due to increase in distance. 


Physical condition of ear 


Q.6 


Ans: 


Dependence on Frequency 


Loudness of sound also depends on the physical condition of ear: A sound appears louder 
to a person with sensitive ears than to a man with defective ears 


Pitch: Define pitch of the sound and explain the relation eonen pitch and 
frequency with an example? _ 


The characteristic of sound by which a shrill sound can be distinguished from a grave one 
is called the pitch of the sound. 


It depends upon the frequency, the greater the 
frequency, the higher the pitch and lower the 
frequency, the lower the pitch. 


Example: | ee = 


The frequency of the voice of ladies sl children i is greater than that of men. Therefore, 
the voice of ladies and children is shrill and is of high pitch as compared to men. 


Q.7 What is meant by quality of sound? 

Quality: No 
The characteristic of sound by which we can 
distinguish between two sounds of same loudness ata wah form produce by 
and pitch is called quality. ; 

Examples: =e 
While standing outside a room, we can distinguish th}: 
between the notes of a piano and a flute being , see ge ae 
played inside the room. This is due to the difference Sgunenaneconm aa ByMVe™: 
in the quality of these notes. 

Fig.1(a),(b)},(c) hous the waveform of the sound 2 
produced by a tuning fork, flute and clarinet. The ~.  caartngg “ 
loudness the pitch of these three sounds are the . 0 F 7 . 
same but their waveforms ‘are different. So their Sound wave form produce by clarinet 
quality is different’ and they can be distinguished 

from each other. . | 

Q.8 What is intensity of sound and how you will relate intensity of sound with loudness 
of sound? 

Ans: Intensity of sound ; ere. ia ee 
“Sound energy flowing per second through a unit area held perpendicular to the direction 
of propagation of sound waves is called the intensity of sound 

Unit 


The unit of intensity of sound is watt per square meter (Wm ) Intensity Is a pai 
quantity and can be measured accurately. 


t sound 
Intensities of Faintest and Loudes ‘2 Wm” and the intensity of the ines sound, which 


The intensity of faintest sound is 10° 
can be heard without pain, is | Wm’ 


Comparison of intensity with the loudmess 02 SONNIN 
It may be remembered that intensity of sound is a physical quantity and it does not 


depend on condition or sensitiveness of the ear whereas the magnitude of the sensation . 
produced-on the ear by a sound is called loudness. The loudness of a sound depends not 
only on the intensity of sound also on the physical conawen of the ear. 

Weber Fechner Law 
It has been proved experimentally loudness (L) of a sound 1S directly propor iene to the 
logarithm of intensity that is given as under: 

L x log I 

L=Klogl oo... aultes (1) 
Above equation (1) is the mathematical representation = the Weber Fechner haw and K is 
the constant of proportionality, 
If Ly represents the loudness of the faintest audible spond of intensity. Ip and L is the 
loudness of an unknown sound of 1 intensity | then equation (1) can be written as: 

bo =K log ly ....ccceeeeeee (2) — 

Intensity Level or Sound Level 
The difference between the loudness Ai any unknown sound and faintest sound (L- Lo) is 
called the intensity level or sound level. 

By subtracting equation (2) from equation (1), we have 
Sound level = L - Ly = K log 1 — K log lo 
Sound level = L — Ly = K (log I - log Ip) 


Sound level= K log > ieee GR. (3) 
. 
The value of K depends not only on the unit of | and. lo but also on the init of 
‘intensity level. 
Unit of intensity Level or Sound Level . 
The asl of intensity level or sound level is Bel. + . a 


Bel ; 
If the intensity of any unknown sound is 10 times greater than the intensity lp of the 
faintest audible sound i.e, | = 10ly then the intensity level of such. sound i is, 3 taken as unit, 
called Bel. 
© [tis S} unit of sound level. . 
e Bel is very large unit of sound level. 
The value of K becomes +1 in Weber Fechner law ete By substituting K= lL, 
equation (3) becomes: 
- Sound Level = log— (Bel) ea eanaeono: 4) 
iH 
Decibel 


e Generally a smaller unit called decibel is used. 

e =Pecibel is abbreviated as (dB). 

6 | Belis equal to 10 dB. 

If sound level is to measured decibels then equation (4) can be written as: 
Sound Level = WOlow (dB) 


Calculation of Sound Level of different sounds 
Example | (Sound level of faintest audible sound) 


Intensity or sound level of faintest audible sound can be calculated by substituting I = lp = 
10°'? Wm” in equation (5), we have 


; I | | 
Sound level of faintest audible sound is = lOlog-- = Olog—* = 0 (dB) 
. = 0 0 
Example 2 (Sound level of rustle of leaves) 
By substituting [ = 10°" in equation (5), we have 


- ; . jo 
Sound level of rustle of leaves:-= isa = |0lo . Tin 


0 


= 10dB 


Example 3 (Sound level of whispering) 
By substituting ! = 10°'" in equation (5), we have . 
to” 


Sound level of whispering = \Olog— = = 10log —~ ee 


0 


= 10 log 100 = 20dB 


— me 
Intensity level of faintest audible sound = 10 tog — 
0 


= 10 ee 
a 
= 0dB 
((b) As the intensity of the rustle of leaves is | = 10" "Win? 
Therefore, 
Intensity level due to rustling of leave = 10 log 10° N10 " 


= 10 loglO= 19dB 


Reflection (Echo) Of Sound: 
Q.9 How reflection (Echo) of sound can be defined and euulelaad: 
OR 
Define Echo and explain it. Also calculate minimum distance to hear Echo, 
Echo: 


“When sound is incident on the surface ofa “medium it bounces back into the first 
medium. This phenomenon is called echo or reflection of sound”. 
Explanation: . 
When we clap or shout near a reflecting surface such as a tall building or a mountain, we 
will hear the same sound again a little later. What causes this? This sound which we hear 
is called as echo and is a result of reflection of sound form the surface. 


Sound reflects back 


me 
=) 


Dy 


Minimum Distance to hear Echo: . 
The sensation of sound persist in our brain for about 0.1s. to hear a clear echo, the time 
interval between our sound and the reflected sound must beat least.0.1s. If we consider. 
speed of sound to be 340 ms-1 at a normal temperature in air, we will hear.the echo after 

* O.1s. The total distance “covered by the sound form the point of generation. to the 
~ reflecting surface and back should be at least 340 ms” x 0.1 s = 34,0 m. Thus, for hearing 
distance echoes, the minimum distance of the obstacle from the source of sound must be 
half of this distance, that is 17m. Echoes may be heard more than once due to successive 
or multiple reflections. , co . . 


Q.10 How can calculate speed of sound? 


Sound waves can be transmitted only be any medium containing particles that can 
vibrate. It cannot pass through vacuum. However, the nature.of the medium will affect 
the speed of the sound waves. In general, the spéed of sound in a liquid is five times that 
in gases, the speed of sound in solid is about fifteen times that in gases. The speed of 


sound in air is affected by changes in some physical conditions such as temperature, 
pressure and humidity etc. 


The speed of sound in air is 343 ms‘! at one “atmosphere of pressure and room 
temperature (21°(C). The speed varies wit temperature and humidity. The speed of sound 


in solids and liquids is faster than in air. Following relation can be used to find the speed. 
of sound. 


Y= PA naidiioteusien ten bdaaten (11.6) ° . 
Where v is the speed, fis the frequency and A is the wavelength of sound wave. 


Measuring speed of sound by Echo Method . 4 - 
Q.11 How can we measure speed of sound by Echo method? rs 
Apparatus: , , | 


measuring tape. Stopwatch, flat wall that can produce a good echo. 


Procedure: a * Oe te A 


1. Use the tape to measure a distance of 50 metres: form the wall. fs | - 

2. Now clap you hands in front of the wall at a distance of 50 metres and check if 
you can clearly hear an echo form the wall. Make sure the echo is not coming 

from any other wall in the area, The time taken by the sound to travel 100 metres 

is the time difference between the Clap and the echo. : 

Now restart the clapping and start the sto 

number of claps. And stop the cla 

of the 10" clap (say) 

4, Now find the average time for 10 cla 
claps and using the formula s5 = 


ua 


opwatch at the first clap. Count the 
pping and the stopwatch when you hear the echo 


ps. After calculating the time interval t between 
vi, we can calculate the speed of the sound. 


11.5 Noise Pollution: 
Q.12 What is noise pollution? Explain its sources and effects. How it is reduced? 
OR 


Differentiate between music and noise. Explain effects of noise and safe level of noise. 
Music: : 
*Such sounds which are pleasant to our ears are called musical sounds.” 
Examples: a 
e We enjoy the programmes.of radio or television by hearing sounds of different qualities. 
¢ In musical programmes, we hear sound produced by musical instruments such as 
flute, harmonium, violin, drum etc. . 
Sound of these instruments cast pleasant effect on our ears. 
Noise: 
“Sound which has jarring and unpleasant effect on our ears is called noise. Noise 
corresponds to irregular and sudden vibrations produced by some sounds.” 


- Examples: 
© Sound of machinery 
e The slamming of a door, 
* Sounds of traffic in big cities. 
Sound of above mentioned examples cast unpleasant effect on our ears 
Noise Pollution and its Sources: 


Noise pollution has become a major issue of concern in big cities. Noise is a undesirable 
sound that is harmful for health of human and other species. The sources of noise 
pollution are given below. 


¢ Transportation equipment 


e Heavy_machinery 


These are the main sources of noise pollution. For example, noise of machinery in 
industrial areas, loud vehicle horns, hooters and alarms. 


Effects of Noise: 


Noise has negative effects, on hurnan health as it can cause conditions such as 
Hearing loss 

Sleep disturbances 

Aggression, 

Hypertension 

High stress levels. | 
© Nojse can also cause accidents by interfering with communication and waming signals. 

Safe Level of Noise: 
A safe Jevel of noise depends on two factors: the level volume of the noise; and the 
period of exposure to the noise. The level of noise recommended in most countries Is 
usually 85-90 dB over an eight hour workday. Noise pollution can be reduced to 
acceptable level by réplacing the noisy machinery with environment friendly machinery 
and equipments, putting sound-reducing barriers, or using hearing protection devices. 


Effects of 
Noise Pollution 


. Non 
Auditory 
Effects 


Auditory 
Effects 


Physicat 
disorder 
like 
increase in _ 


Annoyance 


% dit: fai Loss of haart 
udgitor' etigue : 
re Oeafnass teat beats, B.P. 
ernoiency — tnterference in atc. 


speech 
communication 


Q.13 Define acoustics protection. Explain importance of acoustic protection. 

Acoustics Protection. ° , 
“The technique or method used to absorb undesirable sounds by soft and porous surfaces 
is called acoustic protection.” 

Importance of Acoustic: 

Reflection of sound is more signet if the Neate i is eid and enieoilie and less if the 
surface is soft and irregular. Soft porous materials, such as draperies and rugs absorb 
large amount of sound energy and thus quiet echoes and softening noises. Thus by using 
such materials in noisy places. We can reduce the level of noise pollution. However, if 
the surface of classrooms. to public halls are too absorbent, the sound level may be low 
for the audience. ) ‘ 

Reverberation: 


When sound reflects from the wall, ‘ceiling and floor of a room, the reflecting surfaces are 


too reflective and the sound becomes garbled. This is due to multiple refechions called 
reverberations. 


In the design of lecture halls, auditorium or. theatre halls,.a balance must be achieved 
between reverberation and absorption. It is -often advantageous. to place reflective 
surfaces behind the stage to direct sound to the audience. 


Curved ceiling of lecture halls: 


Generally the ceilings of lecture halls, 
conference halls and theatre halls are curved so 
that sound after reflection may reach all the 
corners of the hall (Fig a). 


Curved ceiling of conference halls 


Curved Sound Board: 
Sometimes curved sound Boats are place behind 
the stage so that sound after reflection distributed 


every across the hall (Fig. b) 


11.6 Audible Frequency Ranee: 
Q.14 What do you know about audible frequency range? 

Audible Frequency Range: | 

“The range of ne frequencies which a human 4 ear can hear is called the: audible 


frequency range.” 


Sound board used in big hall 


th ye 


Explanation: 


We know that sound i is produced by a patne body. A norma] burnan ear can hear a 
sound only if its frequency lies between 20Hz and 20, 000 Hz, in other words, a human 
ear neither hears a sound’of frequency less than 20Hz nor a sound of.frequency more than 
20,000 Hz. Different people have different range of audibility. It also decreases with age. 

Young children can hear sound of 20,000 Hz but old people . a 


Cannot hear sounds even above. 15 ,000Hz. 


11.7. Ultrasound: 


Q.15 What are ultrasonic? And write some of the uses of ultrasonic? . 

Ans:.. Ultrasound: . i £2. 
Sound of frequency higher than 20,000 Hz which are jnaudible to normal human éar are 
called ultrasound or ultrasonic. ds 

Why do we use ultrasonic in medical and technical field? . 
It has been seen that ultrasonic waves carry more energy that audible sound waves. 
Moreover, according to the relation v = fA, the wavelength of ultrasonic waves is very - 
small. Due to these characteristics they are usefully utilized 1 in medical and technical fields. 
Some of the uses of ultrasonic are given as under: 


For treatment of different diseases : 
Ultrasonic waves are being used to diagnose anit treat different ailments. For diagnosis aif 


different diseases ultrasonic waves are made to enter the human body. These waves ire 

reflected differently by different organs, tissues, benign or malignant tumors. The 

reflected ultrasonic waves are then amplified and fed to a monitor which form an image 
~ of internal organs of the body which helps to detect the defects of these organs. 


For diagnose purposes | 
Ultrasound can also be used to get the pictures of thyroid gland for diagnosis purposes. 


Removal of Blood clots 


Powerful ultrasonic are now being used to remove blood clots formed in the arteries. 


Removal of Dirt from teeth = . 
Ultrasonic waver are used for the scaling of teeth as their vibrations are so intense they 
remove easily the dirt and plaque sticking to the teeth. » . 


Killing of Bacteria 

Germs aad bacteria in the liquids can be destroyed by using high intensity ultrasonics. 
Removal of Kidney Stone 

The kidney stones can be crushed and removed out ihvbiieh urine with me help of 

ultrasonics waves without any surgery 
B. Use in Technical Fields 
Searching of Oil and Gas 

The source of oil and gas inside earth are searched by using ultrasonics. 
Finding the Depth of water 

Ultrasound is used to locate undersvater depths or is 

used for locating objects lying deep on the ocean -2riistTst 


Pe 


floor, etc. The-technique is called SONAR, (sound sfiisliles. 


navigation and ranging),. The sound waves are sent Titiviinme 


form a transmitter, and a receiver collects the - agree ree ee 


reflected sound (Fig. | a). The time lapse ‘is 
, : ‘ Ultrasonic are used to measure depth of 
calculated, knowing the speed of sound in water, the 
distance of the object form the ocean surface can be 
estimated 
SONAR (sound navigation and ranging) 
SONAR ranging is also used to see the shape and, the size era eabeee 


Detection of Cracks 


Cracks appear in the interior of moving parts of high speed heavy machines such as 
turbines, engines of ships and airplanes due to excessive use. These cracks are not visible 
form outside but they can be very dangerous. Such cracks can be detected by ultrasonic. 
A powerful beam of ultrasound is made to pass through these defective parts. While 
passing. These waves are reflected by the surface of these cracks and flaws. The 


comparison of the ultrasonic waves reflected form cracks and form the surfaces of these 
parts can give a clue of the existence of the cracks. . 


W141 


(a) 


(b) 


INUMERICAL PROBLEMS 


A normal conversation sound intensities of about 3.0 x 10° Wm". What Is the 
decibel level for this intensity? What is the Intensity of the sound for 100 dB? 
Given Data | | 
Intensity of sound = I = 3.0x10°wm™ 
Intensity of faintest sound = I, = 10°'’wm’ 
Required ~~ 

Intensity level = L-L, =? 
Solution 

As we know that - 

L-L, = 10 log ~ dB 

; & 2 
= IO log ei a ap 


0"? swatt™ 


' : -6§ 
L~1,= 10109! 218 


2 


1 Qalé 


= 10log(3x10%"* )aB 
= 10log(3x10°}dB 


=10x6.47dB 
= 64.7 dB . 


-’ Given Data 


Intensity level L - L, = 100 dB 3 
Intensity of faintest audible sound =1,=10°'?wm? ~ 
Required ; 

Intensity of given sound = | =? 


11.2 


Solution 
We know that | 
L-L,= 10 log 4B _ 


100, dS = 10 log — 


- 10" wm 


10=logl0" x7 
Taking antilog on both sides 
Antilog 10 = Antilog [1og(1 10” x1) ] 


1x10" =10"7 
1x10"° 
10" 
f=1xl07 
1=0,.01Wim? - 
If at Anarkali. bazaar Lahore, the sound level is 80 dB, what will be the intensity 
level of sound there? 
Given Data 
Sound level = L - L,= 80dB- 
Intensity of faintest audible sound =], = 10°? wm" 
Required Intensity ofsound=[=? © 
Solution We know that 
L- Ly = 10 log —B 
80S = 10 log 
a 
10 : 10? wm? 
8 = log(10" x/) 
Taking antilog on both sides 
Antilog 8 = Antilog [ log (10" x 1] 


joe =10" x/ 
ior | 
ae 
/=10°" 
7=10°Wm * 


J 
107? wim? 


~ ded 


11.4 


Solution 


Ata parucular temperature, the speed of sound in air is 330ms"'. If the wavelength 
of a note is 5cm, calculate the frequency of the sound wave. Is this frequency lies in. 


‘the audible range of the human ear? 


Given Data 
Speed of sound = v =330 ms” 
Wavelength = 2 =Scm 


= ai =0.05m 
100 


Required 
Frequency = f=? 


We know that : 

v=fa . : ; 

~ ¥ 
=> = — 
A 

_ 330ms" 

0.05m 

= 6600s" s'=Hz 

f = 6.6x10° Hz 

yes this frequency lies in the range of human ear. . 
A doctor counts 72 heartbeats in 1! min. Calculate the frequency and period of the . 
heartbeats. 
Given Data 

No of heartbeats = n = 72 

Time =t =I min ~ 

= 1 x 60sec = 60sec 

Required 

Frequency = f=? — 

Time period = T =? 
Solution 

We know that 


2s" 
T = 0.833 sec. 


11.5 A marine survey ship sends a sound wave straight to the sea bed. It receives an echo 
1.5s later. The speed of sound in a sea water is 1500 ms’. Find the depth of the sea 
at this position. 


Given Data: 

Time taken =t= 1.55 
Speed = v = 1500ms'! 
Required: 


Depth of sea water = h = 

Solution: . 

As we know that 

S=vt 

= (1500) (1.5) 

= 2250m 


For hearing echo, the minimum depth from sea bed to ship must be half of this depth — 
(2250m) 


= fh=1125m - 

11.6 A student clapped his hands near a cliff and heard the echo after 5s. What is the 
distance of the cliff from the student if the speed of the sound, v is taken as 346 ms"'? 
Given data: . , 
Time taken = t = 5s 
Speed = v = 346 ms" 

Required: 
Distance=d=? 
Solution: 
As we know that 
S=vre. 

= 346x5 

S = 1730 m 
For hearing echo, the minimum distance from obstacle to the source of sound must be 
half of this distance (1730m). - 

Ss é . 1 


11.7. A ship sends out aaa that returns from the sau and is detected afte 3.42s, . 
If the speed of ultrasound through seawater is 1531 ms” , what ts the distance of the 


seabed from ship? 
Given data: 
Time taken = t = 3.428 
Speed = v = 1531 ms" 
Required: 
Depth of sea water =h =? 
Solution: 
As we know that 
S=vt ! 
= 1531 x 3.42, 
= 5236.02 m ‘ 
For hearing echo, the minimum depth from sea 2 ship must be half of this distance 
(5236.02m) . | _ 
h=— 
2 
_ 5236.02 
2 
h=2618m 
11.8 The highest frequency sound humans can hear is about 20,000 Hz. What is the 
wavelength of sound in air at this frequency at temperature of 20°C? What is the 
wavelength of the lowest sounds we can-hear of about 20 Hz? Assume the speed of 
sound in air at 20°C is 343. ms". 
Given Data 
Highest frequency = fj = 20,000 Hz. 
Lowest frequency = f; = 20 Hz . 
Speed of sound = v = 343 ms’ 
Required 
Wavelength of highest frequency = ee 
Wavelength of lowest frequency = A, = ? 
Solution: 
We know that v, = f)A, . 


Vv 
=> A= 
2 


_ 343 ms! 
20,0005"! 
A= 0.0171S m= 1.7% 10? m 


V = fp de 
> me 
f, 
343 ms" 
. 20s! 
= 17.15m 
A= =17.15m 
11.9 A sound wave has frequency of 2 kHz _ wavelength 35¢m. How long will it take to 
travel 1.5 km? 
Given Data: 
Frequency = f= 2 KHz 
= 2x 10° Hz. 


Wavelength == 35cm = =m = 0.35m 
Distance =s = 1:5 Km =1.5 x 1000m = 1500 Km 


Required: aa 
: Time =t=?. NS 
Solution: | 
. We know that 
/ VSR. . 
= 2x 10" Hz x 0.35 m oo. Hess 
= 700 ms’ oo 
As 
S=v~t 
1500 m =700 ms” xt 
—  1500m 
~ 700ms" 
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REVIEW QUESTIONS 


12.1 What do you understand by reflection of light? Draw a diagram to illustrate 
reflection at a plane surtace, 


Ans. See Question No. | 


12.2 Describe the following terms used in reftection (i) Normal. (ti) Angle of jweldenice 


Angle of reflection 


Ans. Normal: The perpendicular to a reflecting or refracting surface at the point of incidence 
of the ray concerned is called normal 4 


Angle of incidence: 


The angle between the incident ray and the normal is called angle of incidence. 


Angle of reflection . 
The angle between the normal and the reflected fray is called angle of reflection: 
12.3. State laws of reflection. Describe how they can e verified graphically. 


Ans. See Question No. | 


-12.4 Define refection of light. Describe he passage of light through parallel-sided 
transparent material. , 


Ans. See Question No. 4 


12.5 Define the following terms used in refr action : : (i) Angle of mien (ii) Angle of 
refraction 


Ans. Angle of incidence: 
The angle made by the nevdente ray with the normal is called angle of incidence. 
Angle of refraction: 
The angle made by the ts fragtty ray with the normal is called angle of refraction. 


12.6 What is meant by refractive index of a material? How would you determine the 
refractive index of a rectangular glass slab? 


Ans. Refractive index: 


The refractive index of a medium is the ratio of the speed of light in a vacuum to the 
speed of light in the medium. 


Speed of light in vacuum 


Refractive index = ——— 
Speed of light in medium 


If refractive index is denoted by n, speed of light in a vacuum by c and speed of light in 
the medium by v, then. 


12.7. State the Jaws of refraction of light and show how they may be verified using 
rectangular glass slab and pins. 


Ans. [.aws of refraction of light: 
(i) The incident ray, the refracted ray, and the normal al the point of incidence all lig in 
the same plane. 


i =f 
Fig. 12.9: Retraction of Hehe by # alass Diock 


(ii) The ratio of the sine of the angle of incidence I to the sin of the angle of refraction r is 
always equal to a constant. 


. sini 
Le 


: = constant 
sinr 


Where the ratio sin i/sin r is known as the refractive index of the second medium with. 
respect to the first medium. So, we have 


sini n, 


sin 

It is called Snell's law: - 

What is meant by the term total interval reflection? 

See Question. No. 5 * 

State the conditions for total internal reflection. 

See Question No. 5 

What is critical angle Derive a relationship between the critical angle and the 
refractive index of a substance? . 
See Question No. 5 

What are optical fibres? Describe how total internal reflection is usec in light 
propagating trough optical fibres. 

See Question No. |] 

Define the following terms applied toa lens: 

See Question No. 7 


What is meant by the principal focus of a (a) convex lens (b) a concave lens illustrate 
you answer with ray diagram. 


See Question No. 7 

Describe how light is refracted Seoul convex lens. 

See Question No. 7 

With the help of a ray diagram, how you can show the use of thin converging lens as 
a mapnifying glass. 

See Question No. 8, 

A coin is placed at a focal point of a converging lens. Is an image formed? What is 
its nature? 

When a coin is placed at the focal point of the principal focus, no mage is lor ined because 


the refracted rays are parallei and never mect. 


3 e eye 1 . 4 
[2.17 What are differences between real and virtual images? 


It can be formed by convex as well as concave mirror. 


{. It is formed by concave mirror only. 


2. It is always inverted expiation. 


3. [tis formed at real principal focus (F ) ofa real | It is formed at virtual principal focus {F) of a virtual 
object Le light rays actually pass the angle F. | object i.e lith rays appear the diverge from F. 


It is always erect sun snpall. 


| 
=f 
1 
| 


It has negative sign convention. 


+. lt has positive sign convention. 


' 3. It is formed infront of the mirror. It is formed behind the mirror. 


6. Focal length of real image is taken positive. | Focal length of virtual image is taken negative. | 


12.48 How does a converging lens form a virtual image of a real object? How does a 
diverging lens can form a real image of a real object? 


Ans. When the object is placed between the convex lens and F, the image will be virtual. The 
ray diagram is shown in the figure given below. 


Ray Duan fo CBee’ Late tel im Frnt of F 


A concave lens cannot form a real image of a real object in the air. If the concave lens is 
placed in a medium of refractive index greater than that of glass, then it will form real 


image of a real object. 

12.19 Define power of a lens and its units. 

Ans. See Question No. 7 

12.20 Describe the passage of light through a glass prism and measure the angle of 
deviation. 

Ans, See Question No. 4 

12.21 Define the terms resolving power and magnifying power. 

Ans. See Question No. 13 

12.22 Draw the ray diagrams of (i) Simple microscope (ii) Compound microscope (iii) 
Refracting telescope 

Ans. See Question No. 13. 14 and ‘15 

12.22 Draw ray diagrams to show the formation of images in the nor vial human eye 


Ans. See Question No. 16 - 
12.24. What is meant by the terms ncarsightedness and farsightedness? How can these 
defects can be corrected? 


Ans. See Question No, 17 


CONCEPTUAL QUESTIONS 
A man raises his left hand in a plane mirror; the image facing him is raising his 
right hand. Explain why. 
A man raises his left hand in a plane mirror; the image facing him is raising his right 
hand. Because light rays are reflected in mirror causing us to see an inverted image. 
In vour own words, explain why light waves are refracted at a boundary between 
two materials. 
Light waves are reflected at a boundary between two material due to change of speed of. 
light while traveling form one medium to another. This change of speed of light at the 
boundary is caused by the change in the refractive indices of the two materials. 
Explain why a fish under water appears to be at a different depth below the surface 
than actually is. Does it appear deeper or shallower? 
A fish under water appear to the shallower that it really is, because 
of apparent depth, as a virtual image is formed: at | above O, where 
image seem to be formed due to refraction of light. 
Why or why not concave mirrors are suitable for make up? 
Concave mirrors are suitable for makeup as they act as magnifier to form large size erect 
Images of objects. When a person stand between principle focus and pole of mirror. 
Why is the driver's side mirror in many cars convex rather than plane or concave? 
Diver's side mirror is convex mirror as it gives an upright, erect although small image, it 
provider a wider field of view as it is curved outwards. 
When an optician’s testing room is small, he uses a mirror to help him test the eye 
sight of his patients. Explain why? 
toa increase the distance of alphabets form the patient, the optcianuses palen mirror if his 
testing room is small. 
How does the thickness of lens affect its focal length? 
If tle thickness of a lens is increased, the power of the lens is also increased. Hence the 
focal length of the lens is decreased. 
Under what conditions will a converging lens form a virtual image? 
Converging lens forms a virtual image when object is placed between optical center and 
its focal point. The image formed will be eract and larger than the object. 
Under what conditions will a converging lens form a real image that is the same size 
as the object? 
When abject is placed at 2F form the converging lens it forms a real and inverted image 
that has the same size as the object. 
Why do we use refracting telescope with large objective lens of large focal length? 
In refracting telescope we use objective lens of larger focal length so as to gather more 
light form weak distant sources. It not only makes them more visible but also increases 
the resolving power of the telescope. 


Real Deith 


SOLVED BOX INFORMATION 


Q.1 


Ans. 


Q.4 


ANS. 


Point to ponder (Page 42) 


In large shopping centres, convex mirrors are used for security purposes. Do you 
know why? . 


In large shopping centres, convex mirrors are used to see hidden areas or places, it helps 
to avoid any stealing or thett and for better supervision. 
Point to ponder (Page 42) _ 


why the position of fish inside the water seems to be ag less depth than that of its 
actual positon? 


Position of fish inside the water seems to be at less depth due to refraction of light at the 
surface or water. 


Self assessment (Page 45) 


Will the bending of the light be more or less for a medium with high refractive 
index? 


Bending of light is more for a medium with high refractive andes 
Self Assessment (Page 55) 


Where a pen is placed in front of a convex lens if the image is equal to the size of the 
pen? What will be the power of the lens in dioptres? 


To obtain an image of the pin where its size is equal to the size of me pen, the pen must 
be placed at 2F trom the convex lens. 


Quick Quiz (Page 62): ‘ 
how the size of the pupil of our eye will change: (a) in dim light (b) in bright light. 
(a) In dim light, the size of the pupil of our eye increases. 
(b) [n bright light. the size of the pupil of our eye decrease. 


(18) 


EXERCISE 
MULTIPLE CHOICE QUESTIONS 


Which of the following quantities is not changed during refraction of light? 

(a) Lts direction (b) Its speed He) Its frequency (d) Is wavelength 

A converging mirror with a radius of 20cm creates a real image 30 cm from the 
mirror. What is the object distance? 

(a) 5.0cm by 7.5em (c) [Sem (d):20cm - 

An object is placed at the centre of curvature of a concave mirror. The imge 
produced by the mirror is located 

(a) Out beyond the centre of the curvature ~ 


6) At the centre of curvature 


(c) Between the centre of curvature and the focal point 

(d) At the focal point 

An object 14cm in front of a convex mirror. The image is 5.8 cm behind the mirror. 
What is the focal tength of the mirror? - : 
(a) 4.1m (b) 8.2cm MS 9.9cm (d) 20cm 

The index of refraction depends on ._ 3 

(a) The focal length Ws} The speed of light (c) The image distance (d) The object distance 
Which type of image is formed by a concave lens on a screen? 

(a) Inverted and real (b) Inverted and virtual(c) Upright and real dS Upright and virtual 
Which type of image is produced by the converging lens of human eye if it views a 
distant object? 


(a) Real. erect, same size Jey Real. inverted. diminished 
(c) Virtual. erect, diminished . (d) Virtual, inverted, magnified 
- Image formed on a camera is 
Real, invited, and diminished (b) Real, inverted, diminished 
(c) Virtual, erect, diminished (d) Virtual, inverted, magnified 


If a ray of light in glass-is incident on a n air surface at an angle greater than the 
critical angel, the ray will . 
(a) Refract only AS Reflect only 
(c) Partially refract and partially reflect (d) Diffract only 
The critical angle for a beam of light passing form water into air is 48.8 digress. This 
means that all light rays with an angle of incidence greater than this angle will be 
{a) Absorbed 
) Totally reflected | 
(c) Partially reflected and partially transmitte 
(d) Totally transmitted 
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GEOMETRICAL OPTICS 
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reflection 


TWo laws of reflection: 


The incident ray, 
reflected ray and the 
normal at the point of 
incidence all le in the 
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image formed by a 
plane mirror: 
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« Virtual 
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front of the mirror 
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sit where sts the 


- SAF | ; 
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of the refracted 
ray in air: 


sme= de 
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total internal refiection: 
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Two laws of refraction: 
The ineident ray, refracted 
ray and the normal all le in 
the same plane 

J Si t _ 
Snetl’s Law sin constant 


Two laws of refraction: 
The incident ray, refracted 


ray and the normal all jie in 


the same plane — 


Snell's Law 227! 
Ayia 


=constant 


Real and inverted 


¢ Real images are formed 
when object distance 1s 


p<f 


¢ Virtual and upright 
images are formed when 
par 


a 
Some applications of thin 
converging tenses 


*« Magnifying glass 
® projector 
e Camera 


* Visual canectian for long - 
~ sighteciness 


OPICAL MULTIPLE CHOICE QUESTIONS 
12.1 Reftection! 


(1) Plank suggested that light consists of small packets of energy called: 

(a} Electrons (b) Neutrons (c) Photons (d) Positrons 
(2) The angle between incident ray and normal N is; 

(a) Angle of reflection(b) Angle of incidence( c) Angle of retraction(d) Norinal angle 
(3) Angle of incidence is represented by 


(ay (b)e (c)R (d) p 
(4) The angle between the norma! and the reflected ray is called angle of 
(a) Reflection (b) Retraction © (c) Incidence (d) Diffraction 
(5) The incident ray, the normal, and the reflected ray at the point of incidence all lie in the 
(a) Opposite direction (b) Same plane (c) x and y axis (d)y & z~ axis 
(6) According to law of reflection 
(a)i>r (b)ixr (c)r>1 (dji=r 
(7) Regular reflection is reflection by the 
(a) Rough surface (b) Smooth surface 
(c) Irregular surface ° . (d) Smooth and rough surfaces 
(8} The rough surfaces of object reflect the rays of light in many directions is called 
{a} Regular reflection (b) Irregular reflection(c) Refraction (d) Interterence 
{Y) In concave mirror the surtace is reflecting; 
(a) Outer surface (b) Outer curved © (c) Inner curved surtace(d) Side of the mirrot 


(10) Which statement is incorrect about concave mirror? 
(a) Size of image depends upon position of the object 
(b} Both virtual and real images can form 
(c) Inner surface of spherical mirror is reflecting 
(d) Only virtual images are formed 
(11) A spherical mirror whose outer curved surface is reflecting is called 


(a) concave mirror (b) convex mirror (c) Concave lens (d) Convex lens 
(12) Which statement is correct about convex mirror? 

(a) Size of image is smaller than object (b) Only virtual erect image is formed 

(c) Outer curved surface is reflecting (d) All of the given statements are true 
(13) Vertex is the midpoint of the curved surface of spherical mirror is also called 

(a) Radius of curvature (b)} Principal axis 

(c) Pole _ (d) Principal focus 
(14) A line joining centre of curvature and pole of the spherical mirror is 

(a) Principal axis (b) principal focus = (c) Centre of curvature (d) Pole 


(15) The distance from the pole to the principal focus measured along the principal 


axis 1S 
(a) Prineipal focus — (b) Radius of curvature (c) Focal length (d) Diameter 


N2.5* Image location by s 
(24° Refraction of ligh 


(lo) he relationship between object distance p, image distance q from the mirror and 


herical mirror forma 


focal length of the mirror is called: ‘ 
bot Shirror foeal length (b) Distance from mirror 
ww) Mirror formula (d) Lens formula 
(I) Mirror formula is 
,oy | i 4 1 | Lote 
[Pore ee (b) —=—-— ‘@Qseces (d) —= +f 
fopeg fo op q f op p fog 4 
(18) Focal length of spherical mirror is 
R R R R 
a) b) — oo d) — 
r (b) : (ce) 7 (d) 9 


(19) Convex mirror produce images 
(a) Larger than object (b) Sinaller than object(c) Equal to object’ (d) Very large in size 
(20) The bending of light as it passes from one transparent medium into another is 


(a) Reflection (b) Refraction (c) Reverberation . (d) Incidence 
(21) According to law of refraction 
sing, sins sin! sinr 
(a) —— >i - (b) ~ —>/ (c) ——=constant (d) ——>n 
sine sini sins siné 
sing ty 
(22) n= is ealted 
sine i, 
ta) Bovis: haw (6) Chariess’s law (c) Snell’s law (d) Newton’s law 
(23) Speed of light in air is approximately 
(a) 3.0* 10"ms! (by 4 « 10" mst (c) 4 « 10!" ms” (d) 3 x 10’ ms"! 
(24) The speed of light is greater in 
(a) Air (b) Water (c) Solid (d) Glass 
(25) The speed of light in water ts approximately 
(a) 2.0 » 10" ms"! (b) 2.3 x 10° ms” (c)3 x 10° ms"! (d)3 = 10’ ms"! 
speedof lightin vacuum 
(26) ?- are 
speed of light in medium 
(ay Reflective index — (b) Snell's Jaw (c) Refractive index (d) Critical angle 
Total internal reflection 
Refraction through prism 
127) Whenaray of light enters from a denser medium to a rarer medium 
far ft bends toward the normal (6) It bends away from the normal 


top dt bends towards mside {d) None of these 
(28) The angle of incidence that causes the refracted ray in the rarer medium to bend 
through 90° is called 
fas Criticad en el. (hy Ansde of incidence (c} Angle of reflection (d) Angle of refraction 
(29) Noe refraction oecurs when the angie of incidence is 
fay Smnaller than the critical angle (hb) Larger than the critical angle 
fc) Equal to the erttical angle (d) Very small than the critical angle 


(47) 


(48) 


The line passing through the two centres of curvatures of the lens is called 


(a) Principal focus (b) Optical centre (c) Principal axis (d) Focal length 
Optical centre is represented by ; 
{ay A (b) f (c) F (d)C 


For a concave lens, the parallel rays appear to come from a point behind the lens is called; 
(a) Principal focus — (b) Principal axis (c) Focal length (d) Optical length 
The distance between the optical centre and the principal focus is. 

(a) Principal focus — (b) Principal axis (c) Focal length (d) Optical length 

It is a transparent body (made of optical glass) with at least two polished pee faces 
inclined towards each other from which light is refracted; 


(a) prism (b) camera (c) lens _ (d) mirror 

In lens number of curved surfaces at least; 

(a) two (b) three (c) one (d) four 
Lenses are used in optical devices; 

(a) camera (b) eyeglasses (c) microscope (d) all given 
The lens which causes incident parallel rays to converge at a point is;_ 

(a) convex lens (b) converging lens (c)botha&b (d) concave lens 
Lens thick at the centre but thin at the edges is; 

{a) concave {b) convex (c) diverging (d) plane 

S| unit of power of lens is: 

(a} meter (b) dioptre (c) centimeter (d) millimeter 
ID=? , 

(a) lin’! (b) m? (c)m° (d)} em’ 


It has positive focal length; 7 
(a) simple lens b} concave lens (c) convex lens (d) none of above 
Refraction through lenses 


Image Location by fens equation 

In mirrors images are formed through reflection, but lenses form images through; 
(a) refraction (b) incidence (c) diffraction (d) reflection 

In case of convex lens when object is placed beyond 2F,the image is formed; 

(a) between F and 2F (b) real, inverted ~— (c) smaller than object(d) all of these 

The image with convex lens is formed at 2F, real , inverted, the same size as the 
object when the object is placed at: 


(a) 2F (b) between F and 2F (c) F (d)C 
When object is at F the image is; 
(a) inverted (b) real (c) small (d} not formed 


Lens formula is 


t | ft l l 1 Io] 
(a) caeee (0) —=—*— (c) == 4— (d) -=—-— 
p tq fo p q [ pq pq 
For a converging lens f is; 
(a) negative (b) positive 


(c) some time negative and some time positive(d) smaller 
The study of behaviour of light is called; 
(ap oplics (b) geometry (c) plasma (d) geometrical optics 


(49) Ut the object is on the right side of the lens then p is; 


(a) positive (b) negative (c) smaller (d) larger 
(30) Optical device is; \ 

(a) camera (b) slide projector (c) phojograph enlarger (d) all of given 
(31) Which statement is correct about image formed by camera? 

(a) Real image is formed (b) Inverted image is formed 

(¢) Diminished image is formed (d) All options are true . 
(32) In case of photograph enlarger the object is placed at distance; 

(a) more than F (b) less than 2F (c) both A and B (d) more than 3F 
(53) The working principle of photograph enlarger is the same as} 

(1) Slide projector — (b) camera (c) Telescope: (d) Endoscope 
(34) Which pipe is a bundle of thousand of optical fibres bounded together? 

(at) light pipe’ (b) Telescope (c) Microscope (d) Projector 
(33) It is used to explore the interior organs of the body? 

(a) Telescope (b) Endoscope (c) Microscope (d) Projector 
(36)  Endoscope used to diagnose the stomach is; 

(a) Cystoscope (b) Gastroscope © (c) Bronchoscope (d) Pancreoscope 
(37) Endoscope which is used to diagnose throat is; 


(u) Gastroscone 
«Simple Microscope 


(b) Cystoscope {c) Bronschoscope (d) None of these 


‘Compound Microscope 
(58) A magnifying glass is a convex lens which is used to produce magnified images of 
small objects. It is also called: 


(a) Compound microscope (b) Simple microscope 
ic) Electron microscope (d) Light microscope 

(59) For seeing tiny objects we use microscope of; 
(a)-low resolving power (b) high resolving power 
(c) Electron microscope (d) Light microscope 


(60) Which statement is correct about compound microscope? 
(a) Focal length of objective lens is smaller than eyepiece. 
(b) Distance between objective lens and eyepiece is greater than fy + f.. 
(c) It ts used to see very small object 
(d) All given statements are true 
(61) The magnification of compound microscope is; 


La | ik . | 7 Al 4 
fa) Af=—i Jem (b) Vf = — (c) Mf=| 1+— (d) M=—] 14+— 
o'r j sale, 


4 fe v e 


(62) It is an optical instrument which is used to observe distant objects using lens or 


mirrors 

{a} microscope (b) Kaledoscope (c) Telescope (d) Light microscope 
(63) Magnification of telescope can be determined by using formula; 

(a) Af .. (h} pate (c) M =m (d) M mo 


at) 0 


(04) Human eye acts like: 


(a) Camera (b) Telescope (c) Kaledoscope (d) Microscope 
(65) Light enters the eve through transparent membrane called; 

(a) Retina (b) Cornea (c) Iris (d} Pupil 
(66) The coloured portion of eye controls the amount of light reaching the retina. 

(a) Iris (b) Pupil (c) Cornea (d) eye lens 
(67) The variation of focal length of eye lens is called; 

(a) Variation (b) Accommodation (c) Magnification (d) Resolution 


(68) When people cannot see distant objects clearly without the aid of spectacles the 
defect of vision is; 


(a) Short-sighted (b) near-sightedness (c) both A & B (d) Farsightedness 
(69) Short sighted may be due to eyeball being 

(a) too long . (b) too short -  (¢) too thick -(d) too thin 
(70) Have ability to move eye lens forward or backward. 

(a) Fish (b) Human ‘ {c) Birds (d) Dog 


(71) The nearsighted eye can be corrected by using; — 
(a) diverging lens (b) converging lens (c)bothA&B (d) Concave mirror 
(72) The disability of the eye to form distinct images of nearby object on retina is called 
forsightedness or: 
(a) Short sightedness (b) isometropia (c)hypermetropia  (d) Myopia 
(73) Farsightedness is corrected by using; 
(a) Converging lens (b) diverging lens (c) concave mirror  (d) convex mirror 
(74) Power of concave lens is: 


(a) Greater (b) Less ' (c) Positive (d) Negative 
(75) Long sightedness is caused due to ---------- eye ball: 

(a) Thick (b) Thin (c) small (d)Botha&c 
(76) Near point of a hormal human being is: 

(a) 25 cm - -(b) SO cm (c) 100 cm (d) Infinity 
(77) Long sightedness is removed by: . 

(a) Convex mirror (b) Concave mirror (c) Convex lens (d) Concave lens 
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SHORT QUESTIONS 


Reflection of light 
Q.1. What is reflection? 

Ans: Reflection of tight: 

When light traveling ih a certain medium falls on the since of another medium, a part 
of it turns back in the same medium. This is called reflection of Heht. \ 


OR 
lhe bouncing back of light in first medium after striking wilh any reflecting surface. 
Q.2. Define regular reflection and irregular reflection ? . 
Regular Reflection: 


The reflection by smooth surface in which all the reflected rays are parallel to each other 
is called regular reflection. : 


Incident Reflected 
rays 
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Smooth surface 
Fig. 12.3 Regular reflection 
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irregular Reflection: 


The reflection of light rays are not parallel to cach other. 
Incident rays 


Reflected rays 


Rough surface 


Fig. 12.4: Irregular reflection 
Q.3. Write the conditions for regular and irregular reflection. 
Ans: Conditions for Regular Reflection: 
e The reflecting surface should be plane surface. 


e The reflecting surface should be flat. 

e The reflected rays of light slould be parallel to each other and equal-space. 
Conditions for Irregular Reflection: 

e The reflecting surface should be rough. 

« The reflecting rays of light are not parallel to each other. 
().4. What are the laws of reflection of Light? 
Ans: ray of light obeys the following laws of reflection: 

(i) The angle of incidence is equal to the angle of reflection. 

(ii) The incident ray, the reflected ray and normal at the point of incidence, all lie in the 

same plane. 


Q.3. Define the following terms 
() Incident ray (ii) reflected ray (iii) normal (iv) angle of incidence (v) angle of 
retlection(vi) ray of light (vil) beam of light. 


(i) Incident Ray: 

The ray of light coming form source of light is known as incident ray. 
(44) Reflected Ray: 

The light ray which is thrown back, when incident ray hit the reflecting surface. 
(iti) = =Normal: 

A ding (imaginary) at the right angle to the plane (stirluce) is called normal to surface. 
(is) Angle of incidence: ° 

The angle between the incident ray and normal : 
(s) Ray of light: 

Phe direction of path taken by light is known as 5 ray Of tight. 
(vi) Beam of light: 

A beam is a stream of light energy. 


Angle of Angle of 
Incidence Reflecuon 


PLANE MIRROR 


Spherical Mirrors 

Image location by spherical mirror formula 

Q.6. What are the spherical mirrors? How light is reflected from spherical mirrors? Give 
the uses of spherical mirrors? 

Ans: A spherical mirror, in fact, is a portion of the reflecting surface of a hollow sphere. 
Spherical mirrors are of two types: - 
(i) Concave Mirror 
(ii) Convex Mirror 

(i) Concave Mirror 

The mirror whose inner curved surface is reflecting is called the 


concave mirror as shown in figure (a). 


(ii) Convex Mirror 
The mirror whose outer curved surface is reflecting is called the 


convex mirror as shown in figure (b). 


Q.7. Write down Uses of spherical mirrors 
Now-a-days spherical mirrors have a large number of scientilic and practical uses. A few 
uses are given below: 

is Doctors use concave mirrors for examination of ear, nose, throat and eyes. 

2: Concave mirrors with a parabolic shape are used in searchlight to throw an intense beam 
af lisht to a larve distance. 


Some people use a concave mirror for shaving because when a man stands between the 
principal focus and pole of a concave mirror, he sees an enlarged, erect and virtual image 
of his face. This is the reason why a concave mirror of large focal length is used for 
shaving. . 

4, Concave mirrors are used to throw light on the slides of microscope so that the slides can 

be viewed more clearly, | . 

Now-a-days America and other developed countries use giant concave mirrors in their 
huge telescopes, 


“Ss 


6, Convex mirrors are used in motorcycles and automobiles which enables the driver to see 
the automobiles coming behind him. 
7 In huge shopping centers, convex mirrors are used for security purposes. 


.8. Define the center of curvature, Radius of curvature, aperture, pole and principal axis. 

Ans: Center of curvature 
The centre of the sphere, of which a concave mirror or convex mitror is a part is known 
as the “Centre of Curvature” of the spherical mirror. In the figure, the point C is the 
center of curvature. 

Radius of curvature 


The radius of the sphere, of which a concave mirror or convex mirror is a part is known 
as the “Radius of Curvature” of the spherical mirror, In the figure, R is the radius of 
sphere or radius of curvature. 

Aperture ; 
The front section of spherical mirror is circular one and its diameter is known as the 
“Aperture”. ‘ 

Pole “ 


The centre of the concave or convex mirror is called the pole of the mirror. In the figure P 

is the pole of the mirror. H 

Principal Axis } 
A line joining the pole of the mirror and the centre of curvature is called the “Principal 


Axis” of the mirror. In the figure, the line joining the P and the C is the principal axis, 
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Q.9. Define principal focus for concave and convex mirror and why they are called real 
and virtual focus? | 

Ans: Read Focus for Concave mirror 
Rays of light parallel to the principal axis after reflection from aconcave mirror converge 
to a point F. This point ts called the “Principal Focus” of the mirror. Since rays, m fact, 
pass through this pott, therefore, it is called real focus. 


Virtua! Focus for Convex mirror 
In the case of a convex mirror, rays parallel to the principal axis after reflection appear to 
come from a point F situated behind the mirror, This point is called the principal focus of 
the convex mirror, 
The principal focus of a convex mirror is virtual focus because the reflected rays do not 


actually pass through it but appear to do so. Therefore, its focus is called virtual focus. 
: Concove minor . 


Principal oxly 


Q.10. Define focal length and write down its relation with radius of curvature. ' 

Ans: The distance between the pole and the principal focus of a spherical mirror (concave as 
well as convex) is called the "Focal Length”. [1 is denoted by f. 

Relation between Radius of curvature and focal length 
The radius of curvature of a spherical mirror is twice of its focal length. i.e; R = 2f or 
f=R/2 

Q.11. Define linear magnification. 

Ans: The ratio of the height of the image to that of the object is called as linear magnification 
or simply magnification and is denoted by the letter m. Thus 

_ Sizeof Image _ [mage distance 


~ Size of Object Object distance 


_4 


i= —=—= 
P 


i 
0 


The mirror whose outer curve surface is 


reflecting is called convex mirror 


' 
——____. 


Focus lie behind the mirror 


Write the characteristics of focus of concave and convex mirror. 


Characteristics of focus of concave and convex mirror: 


e The mirror whose inner curve surface 1s 
refleacting is called concave mirror 


e Focus is in-front of the mirror. 


¢ The focus ts virtual as the reflected rays 


ippear to come from focus. 


CONVERN 


mirror 
diverging point of reflected rays. 


The focus of 


Convex mrtor 


e The focus is real as the rays of light 
after reflection converge at the focus. 


e The focus of concave ‘mirror is a 


converging point of reNected rays. 


Concave mirroc 


Q.13. Differentiate between real and virtual principal focus. 


Ans: 


| Concave miror 


So it is virtual focus. 


Principal axis 


ld. Difference between Real Ima pe nnd Virtual Image 


Real tmage “ Virtual Image : 
| 1. Real image is formed when rays after] 1. Virlual image is formed when rays do not 
reflection actually meet at a point. actually meet but appear to diverge from a point. 
>. Real image is inverted and can be seen on | 2. Virtual image is erect and cannot be seen on 
a id sereen. a screen, 
¥ It has a phy sicul existenee, 3. It does not have a physical existence. 


oe Why convex mirror are fixed on blind turns on the roads in hill areas? 
Ans: Conves tnirrots are fixed on blind turns on the road in hill areas because driver from one 


side of turn can see the automobiles coming from other side of mountain, So chances of 
aveidents can be minimized, 

Q.16. Why concave mirrors are used for examination of nose, ear, throat and eye? . 

Ans: Concave mirrors are used for examination of nose. ear, throat and cye to view a big and 
clear image ol these organs. . 

Q.17, Why concave mirror is used for make up or shave? 

Ans: Coneave mirror is used for make up or shave because when a man/woman stands 
between the principal focus and pole of the coneave mirror, he sees an enlarged image of 
is‘her Face. This is the reason w hy a concave nurror of large focal Jength is used for 
shaving and make up. 

Q.18. Explain with help of activity whether the image is smaller or large, erect or inverted, 
real or virtual in a convex mirror. 

Ans: Take aconvex mirror or a Well polished spoon (using out side of the spoon) and hold it in 
one hand and a pencil in other hand with its tip-in upright position. Now look at the 
image in mirror. The image in convex mirror. 

e Appears smaller 


e Upright . 
e Behind the mirror 
e Virtual 


Now an object moves closer to convex mirror the image in convex mirror. 
*« Moves closer to the mirror 
e Becomes larger 
e Upright 
e Stays virtual 
Q.19. How we can locate image by spherical mirrors? How we can tell the nature of image 
an size of image, 
Ans: The location of the image, nature of image and the size of image calculated by he mirror 
a | 
formula which can be written as —=—+——- (1) 
fo Py 
f= focal length of mirror 
p = distance between the pole and object 
q =distance hetween mirror and image 
The eauation can be used for both concave and convex mirrors, 


Q.20. Define mirror formula/mirror equation? Also write signs of convention. 


Aus: Curved mirror formula is the relationship between object distance ‘p’ image distance ‘q’ 
from the murror and the focal length *f of the mirror. 


a 8 ee tre 


Mathematically it can be written as: 


ieee 


fo pq | 
This equation is true for both type concave and convex mirror. But we already seen that 
the image is formed sometimes in the front of curved mirror and sometimes behind it. 
This make it necessary to have a signs convection so that we may distinguish between the 
, two cases and obtain the correct answer when substituting in the formula, 
Explain showing the use of the two signs conventions in common use are given below. 
|. Atl distances are measured from the pole of mirror. 
2. Distances measured against the incident light are negative. 
3... Distances measured in the same direction as incident of light are positive. — 
If the object is placed to the left of the mirror, the ordinary graphical convention of signs 
"comes into operation, i.e., distance measured to the let are negative,; those to the right, 
positive. . 
Signs of convection: 
The focal length of concave mirror is positive and the negative of convex mirror. Sign of 
convections are given as following. 


When positive (+) when negative {-) 


1. Real object 1. Virtual ouyect 
2. Real image 2. Virtual image 
3. Concave mirror 3. Convex mirror 
().21. Explain with the help of activity whether the image is smaller or larger, erect or 
inverted in a concave mirror. - 


Ans: Take a concave mirror or a well polished speed with a concave surtace hold it in one 
hand and pencil in other hand with the tip in upright. The image formed by concave 


Quantity 
i_ 1. Object distance ‘p’ 
: 2. Image distance *q’ 
| 3. Focal length ‘f° 


Mirror is ‘ 

e Real image 2 
* 

e Inverted ' 


For all object positions outside the principal focus. But when the object is placed between - 
focus and pole then the image is 

« Virtual 

e Upright 


Q.22. 


Ans: 


12.4 
O23; 


ANS: 


Q.24. 


Ans: 


What do you know about mirage? 
(In hot summer days, reflection of motor cars is seen on the roads and the image of an 
aeroplane is seen on runway, infact there is no water on the runway. It is due to total 
internal reflection and this phenomenon is known as mirage. 
Refraction of ligh 
Write down the law of refraction. 
The retraction of light takes place according to the following two laws: 
(i) The incident ray, the refracted ray and normal all lie in the same plane. 
(ii) When a ray of light passes from_one particular medium to another, the ratio of the 
sine of the angle of incidence (i) to the sine of angle of refraction (r) is constant. 
This constant ratio is called the “Refractive Index” of the second medium with respect to 
the first and it is denoted by the letter ‘n’. It can be mathematically written as: 
sini 


sin r 
lt is called Snell's law. A ray of light entering the second medium Papencicmany 
through the surface of separation shows no change of direction. 


[ Snell's Law: 
My sin Ay =4 = a sin A 


What is Snell’s law? 
When a ray of light passes from one particular medium to another, the ratio of the sine of 
the angle of incidence (i) to the sine of angle of refraction (r) is constant. This constant 
ratio is called the “Refractive Index” of the second medium with respect to the first and 1! 
is denoted by the letter ‘n’. It is called Snell's law. 
lt can mathematically be written as: 
sin A, 
—-=— =n 
sin@, om | 
It is called Snell’s law. A ray of light entering the second medium perpendicularly 
through the surface of separation shows no change of direction. 


Q.25. What is refractive index? Write down the methods to calculate the refractive index. 


ANS! 


When a ray of light passes from one particular medium to another, the ratio of the sine of 
the angle of incidence (1) to the sine of angle of refraction (r) is constant. This constant 
ratio is called the “Refractive Index” of the second medium with respect to the first and it 
is denoted by the letter ‘n’. It can mathematically be written as: 

sin 1 


on 
sin r 


Second method 


The refractive index of a medium can also be calculated by dividing the speed of light in 
vacuum by the speed of light in that medium. As the speed of Tight in vacuum is almost 
equal to the speed of light in air, therefore, we use the speed of Tight in air instead of 
vacuum, while calculating the refractive index ofa medium. 


(27, 


Ans: 


Q.28. 


Ans: 


Refractive index of medium with respect to air = 


Speed of light in air 
Speed of light in amedium 
C 


= —_— 
V 


wae . . - . « * 4 8 vl 
The speed of light in glass is 2 x 10° ms” and that in air is approximately 3 x 10° ms , 
calculate refractive index of glass. 


Retractive index of glass with respect to air = 


_Speed of light in air 
Speed of light in glass 


By putting the values, we have 


U 
ia 


So refractive index of glass with respect to air is 1.5. 
Explain when does the light change its path, when pass through two different medium. 


he 


in iw 
2 6 


Total internal reflection 


During retraction light bends towards normal as the light enters from rate to denser 
medium. 

During refraetion light bends awey as light enters from the denser to rare medium. 

The angel of incidence is greater than angel of refraction, When light enters from rate 
to denser medium. 

The angle of incidence is smaller than angle of refraction when light enters from 
denser to rare medium 

If the light ray (incident ray) is along the normal (i.e. 90°) to the snletface between the 
two-medium, the ray pass through without deviation. 

No refraction take place in the same medium. 


Define total internal reflection. What is meant by critical angle? Explain total 
internal reflection and conditions necessary for it. 

“When a ray of light from a denser medium enters a rarer medium in such a way that 
angle of incidence is greater than critical angle, then the ray is reflected totally inside and 
does not emerge out from the denser medium. This phenomenon is called total internal 
reflection”. 


Q.29. What is meant by critical wngle 


“The angle of incidence in the denser medium for which corresponding angle of 
retraction is 90° in the rarer medium is called the critical angle. This angle of incidence is 
denoted by C." | 

Q.30. Write Conditions for total internal reflection 


(i) The ray of tight should travel from a denser medium to a rare medium. 
(ii) The angle of incidence should be greater than the critical angle 
Q.31. What should be angle of incidence for total internal reflection? 


The angle of incidence for total internal reflection should be greater than the critical angle 
Refraction though 


Lensesl 
Q.32. What is prism ? ; 
Ans: Prism 


Prism is a transparent body having three rectangular and two 
triangular surfaces-as shownn-Figure-ta}— . 


Angle of Prism 
The angle of the triangular surface opposite to its base is known as “Angle of Prism”. 
Q.33. What is meant by Dispersion of Light 
Ans: The refraction of waves depends on their wavelength. Since the sunlight consists of 
ditferent colors, the waves of different wavelengths, thus when it passes through a prism 
then the waves of different wavelengths deviate on different paths, due to this white light 
disperses in different colors, which ts called dispersion, 
Solar spectrum 


The band of colors which is seen after dispersion of white light on the screen is called 
solar spectrum. 


Spéraion of light 
rodgh:a glass ~ 


eae ecprism 


£cx-+OM VS 


Q.34. Define critical angle? 

Ans: Critical angle 
Critical angle is the angle of incidences in the denser medium to which the corresponding 
angle of refraction in the rarer medium is 90° 


Q:35. 

Ans: A totally reflecting prism is that which has one of its angle equal to 90° and each of the 
remaining two angles equal to 45°. 

Q.36. What is meant by Angle of Deviation? 

Ans: ~The angle between the original path of incident ray and path of refracted ray through a 
prism is known as angle of deviation. “It is represented by *D’. 


Q.37. Define lenses. 
Ans: “A transparent body having two surfaces of which at least one is curved. OR 


Lens is piece of transparent medium bounded by two surfaces at least one of which 
Is curved”. 
Convex Lens 


Q.38. How many types of lenses? Describe briefly. 
Ans: [Lenses are classified into two categories. 


1. Convex or Converging Lens: 


The lens which converge the all parallel incident rays after refraction is called convex or 
converging lens, OR 


The lens which is thicker at middle and thinner at the edges. 
Concave or Diverging Lens: 
“The Jens which diverge the light at point from all incident parallel rays. OR 


The lenses which are thinner in middle than at the edges.” 


*, 


Yype of Curved Lenses 


No 


be 


. Double convex OR bi 


Double Concave OR 


convex Bi-concave 


Plano — Convex Plano Concave 


ome at 


Convexo — concave 
OR Concave meniscus 


Concavo — convex 
OR Convex meniscus 


ij ——* 
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Q.39. What are the sign conventions adopted in case of Lenses? 


Ans! 


Q.40. 


- meter. Its symbol is *D’. 


The following sign conventions are adopted in case of lenses. 

(i) All the distances are measured from the optical centre of the lens. 

(ii) The distance of the real objects and real images are taken as positive and those of 
virtual objects and virtual i images are taken as negative. 

(iii)The focal length is taken as positive for convex lens and negative for concave lens. 

Define power and its unit. 


“If the focal length of a lens is f then its reciprocal @ is called the power of the lens. 
Dioptre 
The unit of power “Dioptre” is defined as the power of a lens of focal length of one 


Positive Power 


Because the focal length of a convex lens is positive (+f) therefore the power of a lens is 
also positive. 


Negative Power 


Q.41. 
Ans: 


Whereas the focal length of a concave lens is negative therefore the power of a concave 


lens is negative. . 
Opticians and eye specialist refer to the power of a lens instead of its focal length for 


their patients. 
Which lens has greater power, the lens of less focal length or of greater focal length? 


The power of a lens is given by the formula: p = 1/f 
Where ‘f' is the focal length in meters. Hence for a lens of large power, the focal length 


will be small. ‘: 


Refraction though Lenses 

Image location by lens Equation 

Q.42. To get a greater and clear image at what distance lens should be placed from the 
object? 

» To get a greater and clear image, the object should be placed within the principal focus 
trom the lens so that a clear, enlarged and erected image is obtgined. 

Q.43. How image formation from convex lens can be explained? 

Ans. |mage formation in convex lens can be explained with three rays. 

(i) The ray parallel to the principal axis passes through the focal point after refraction by the 

lens 


(ii) The ray passing through the optical centre passes straight through the lens and passes 
undeviated. 


(iii) The ray passing through the focal point becomes parallel to the principal axis after 
refraction by the lens. 

Q.44. When object is beyond 2F form converging lens, which type of image is formed? 

Ans. When object is beyond 2F form converging lens, the image is between F and 2F, real, 
inverted, smaller than the object. 

Q.45, When object is present at 2F which type of image is formed in case of convex lens? 

Ans. The image is at 2F real inverted and of the same size as the object in case of convex lens. 


Object 


Q.46. When object is present between lens and f then what is nature of image formed by 
convex lens? 


Ans. When object is between lens and F the image is formed behind the object, virtual, erect and 
larger than the object in case of convex lens. 


Ray Dingzern for Object Located m Font of F 


Q.47. What is meant by lens formula? 
Ans. The relation between the object and image distance fonn the lens in term of the focal length 


. es 1 t 4 
of the lens is called lens formula and ts given by: rae 


p 


blications of Lenses 

Q.48. What do you know about periscope? 

Ans: Periscope is a long tube at the two ends of which are adjusted two totally reflecting prisms. 
The rays of light from an object are totally reflected through an angle of 90° by each prism, 
Thus light from a viewed object enters the observer’s eye. Periscope is normally used in 
tanks and submarines. With the help of periscope, the commander of the submarinc 
sitting in his cabin can see the objects on the surface of the sea. Similarly a soldier sitting 
inside a tank can see the objects outside the tank. 

Q.49. How the power is lost in optical fibre through dispersion? Explain. 

Ans: When a light signal travels along fibres by multiple refraction, some of light is absorbed 
by the impurities in the glass. Some of it is scattered by the group of atoms formed at the 
places such as joints when fibres are joined together. 

Note: Careful manufacturing can reduce the power loss by scatting and absorption. 
Q.50. What do you understand form linear and angular magnification. 
Ans: Linear Magnification 
“The ratio of the size of image to the size of object is called linear magnification.” 
Angular Magnification | 
"The ratio of the angle subtended by the image as seen through device to that subtended 
by the object at unaided eye is know as angular magnification” 


Q.51. What do you know about totally reflecting prism? Alse write its uses. 
Ans: A transparent body, whose three sides are rectangular and two sides are right-angled 
triangular is called totally reflecting prism. 


Totally reflecting prism: 
The prism which has one angle 90" is called totally reflecting prism. 
Principal of totally reflecting prism 


The total reflecting prism works on the 

principal of total internal reflection. The ee 
totally reflecting prism reflect a beam of 
light through 90° or 180°. One angle of the 
right angle and other two 45" each. When 
light falls perpendicular to the one side it 
enter in the prism without deviation. These 
light rays strike with hypotenous of prism. 
The hypotenuse at the angle of 45°. 


This angle is greater then the critical angle of glass which is 42°. So the angle of 
incidence is greater than critical angel the lights totally’ reflect through prism at an angle 
of 90°. 


Uses of totally reflecting Prism 
° The totally reflecting prism is used in periscope, 
e [ris used in binocular. 
e tis used in textile engineering for designing. 


« ftis used in projectors. 


Q.52. How the light signal is transmitted through optical fibre? 

Aus: Uhe light signal is transmitted through the optical fibre in the form of | and 0, The digit | 
represents the presence of light while the digit 0 represents the absence of light. 

Note: Usually the light signal is produced by “LASER” or “LED” which travel through the 
optical fibre, 


Q.33. Explain the difference between the angular magnification and resolving power of an 
optical instrument? 
Ans’ 
©. Angular Magnification : 7 Resolving Power ; 
* Angular magnification simply increases the ¢ The. resolving power of an_ optical 
apparent size of image of an object when instrument is its at to revea] the minor 
seen through an optical devices. details of an object: under exam. 


* It can be made as, large as, we wish, by e It is minimum angle between the point 
using the lenses of suitable focal length. sources then allow the image to resolved as 
the distinct points of light rather than. 


1208 Siniple’ Mitrdscope 
mi2.12‘Conipouid: Microscope 
Q.34. What is simple microscope? 
Ans. A magnifying glass is a convex lens which is used to produced magnified images of 
small objects. Hence it is called simple microscope. 


tabeted Microacope Diagram 
What is meant by resolving power of instrument? 
Ans. The resolving power of an instrument is fits ability to distinguish between two closely 
placed objects or point sources 
0.56. What is magnifying glass? 


~ 
eT] 
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Ans, Magnifying glass is a lens that forms a virtual image that is larger than object and anpeeis 
behind the lens. 


Q.57. 


What is compound microscope? Also write its three features. 


Ans. Compound microscope has two converging sels of lenses, the objective vf the eyepiece 
and is used to investigate structure of small objects, 

Features: 

(1) It gives greater magnification than a single lens. 
(ii) The objective lens has a short focal length, {| < lem. 
(iil) The eyepiece has a focal length, f. ofa few cm. 
Q.58. Which formula is used to determine magnification of compound microscope? - 
Ans. The magnification of compound microscope is given by. 
Mos al ] 4) 
Jo fe. 

Q.59. Write uses of compound microscope. 

Ans; A compound microscope is used to study bacteria and other micro-objects. Iti is also used 
for research in several’ fields of sciences like Microbiology, Botany, Geology and 
Genetics. 

Q.60. Why would it be advantageous to us when blue light is used with a compound 
microscope? 

Ans: The blue light of short wavelength produces less diffraction are increases its resolving 
power. Hence, it allows more details to be seen | 

Q.61, What is least distance of distinct vision. How it is affected with increase of age? 


Q.62. 


Ans: 


The minimum distance of an object from the eye at which it produces a sharp image on 
eye is called least distance-of distinct or near point. 

Its volume is normally 25 cm with the increase in age its value usually increases 

The object of telescope is of 20 and eye piece of 50cm focal length. What is the 
magnifying power and length of telescope? 


Given Data: 

Focal length of objective = f, = 20cm 
Focal length of eye ys =fe=5.0cem 
Required: 

Mapnifying power = a =? 

Length of telescope = L =? 


Solution: 


As, we know that 


MeL 
J 

By substituting the values 
20 : 


= 


50 
M=4 
Now, length of the telescope is given the 
L=f,t+h. 
= 2045 
1 =7Ncm 


Q.63, Why objective of short focal length is preferred in microscope? 


Ans: 


Q.67. 
Ans: 


Q.68. 
Ans: 
Q.69. 
Ans: 
().70. 
Ans: 


The magnification of microscope can be expressed as 


webl i. 
Ta 


“be 


It is chair trom the above equation that 


M x alt 


a 


1e smaller to focal length of objective greater will be its magnifying power and vice 
versa. Therefore, to increase the magnification power the value of focal Ineght of 
objective must be smaller, 

‘Telescope 

The Human eye 

Detects of Vision 

Define telescope. What do you know about refracting telescope? 

Telescope is an optical instrument which is used to observe distant objects using lenses or 
mirrors. A telescope that uses two converging lenses is called refracting telescope. 

How terrestrial telescope is different form a telescope? 

Terrestrial telescope has an extra lens between objective and eye piece. 

What is magnification of refracting telescope? 

Magnification of refracting telescope can be determined by using formula; 


Mate 
Sf. 


What should be the length of telescope of f, = 20cm and f, = 4cm? 
Given Data: 

f,, = 20cm 

fe =4cem 

Required: 

Length of Telescope = L =? 

Solution: 

As we know that 

L=f,+ Fy. 

L=20+4 

L = 24cm 

Which human organ works like camera? 

Human eye works like camera. 

What is pupil? 

Iris has an opening at its centre is called pupil. 

What is meant by defect of vision? What are its types? 

The inability of the eye to see the image of objects clearly is called defect of vision. 
The defect of vision are. . \ 

(i) Nearsightedness (Myopia) 

(ii) Farsightedness( H ypermetropia) 


s, 
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Q.71, What is reason of short sightedness? How it is corrected? 

Ans: Shortsightedness is due to eyeball being too long. Light rays form a distant object ar 
focused in front of the retina and a blurred image is produced. It is corrected by using, 
diverging lens. 


Q.72. What is meant by hypermetropia? How is it corrected? 

Ans: The disability of the eye to form distinct images of nearby objects on its retina is known 
as farsightedness or hypermetropia. This defect can be corrected with the aid ofa suitable 
converging lens, 

Q.73. What are the near and far points of the normal Le 

Ans: Near Point: A normal eye can see near objects clearly at distance of about 25cm from 
the eye. This is near point of normal eye. 


N 
po! 


Far Point: A normal eye can see far off objects clearly. So we can say that far point of a normal 
eye will be at infinite distance. 
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Q.74. Which lens is used for the long sightedness? 

Ans: Long sightedness is corrected by wearing spectacles having convex lens of such focal 
length which forms a virtual image’of the object placed at normal 25 cm, at the near point 
O of the eye. Hence a clear image of the object is formed on the retina. 


(3) near point of hypametropic aye 


N N 


(b) Hypamerople pyc 


{t) correction of hypamntropin nya 


Q.75. What is different between compound microscope and astronomical telescope? 


Astronomical telescope 


Compound microscope 


¢ Objective lens has smaller focal length, © Objective lens has larger focal length 
__ than the eyepiece than the eyepiece 
* Distance between the objective lens and © Distance between the objective lens and 
the eyepiece is greater than fotf. the eyepiece is equal to fo+f. 


It is used to see very small objects It is used to see distant astronomical 
objects 


meLONG QUESTIONS 
| 


Q.1 What is reflection? Also explain the laws and types of reflection. 
Ans: Reflection of light: 
When light traveling in a certain medium falls on he surface of another medium, a part of 


it turns back in the same medium. This is called reflection of tight. OR 
The EOuHeMne back of light in first medium after striking with any reflecting surface. 
OR 


The property of light wave being thrown back from reflecting surface such as mirror. 
Explanation: 
Consider a light ray along the path ‘AO’ falls on 
a plane mirror M. This light ray known as 
incident ray. When this incident ray ‘AO’ strike incident ray reflected ray 
to mirror M at point °O’. This incident ray will i B 
be reflected back in first medium along with the 
path ‘OB”. The ray ‘OB’ ts known as reflected 
ray. Now take a ‘N’ normal at a point ‘O°. The 
angle between ‘AO’ incident ray and nomnal 
'N’. 'N'ZAON =i is known as angle of 
incidence is represented by ZAON. The angle Point of incidence 
between reflected ray ‘OB’ and normal ‘N’ is | Fig. 12.2 Reflection of light 
known as angle of reflection . In diagram it is 
represented by ZNOB=r. 
Law of Reflection 
When a ray of light strikes a flate reflecting surface at a point the angle of incidence is 
equal to the angel of reflection and the incident ray, reflected ray and normal lie at single 
point. So the laws of reflection can be written as: 
(i) Incident ray, normal and reflected ray at the point of meiience lie in the same plane. 
(ii) Alwavs the angle of incidence ts equal to the angle of reflection 1.e. Zi = Z r. 
Types of Reflection: 
The direction of reflected ray depends upon the smoothness of the surface on which 
incident ray strike. So, there are two type of reflection. 
(i) Regular Reflection 
(ii) Irregular Reflection 


Plane mirror 


(i) ° Regular Reflection: 
The reflection by smooth surface in which all the reflected rays the parallel to each other 
is called regular reflection. Incident Reflected 
For example a smooth surface reflects the rays of light in one oy 
direction only For regular reflection. of light, the angle of 
incidence is equal to the angle of reflection ie. Zi = Z r. 
Conditions for Regular Reflection: : Smooth surface 
* The reflecting surface should be plane surface. Fig. 12.3 Regular reflection 
e The reflecting surface should be flate. : 
¢ The reflected rays of light should be parallel to each other and have equal-space 
between them. | 
(ii) Irregular Reflection: | ries Reflected rays 


‘The reflection by the rough surface in which all the 
-reflected rays not parallel to each other is called 
irregular reflection. 


Rough surface 


For example, a rough surface reflects the light rays in 
many directions as shown fig. Fig. 12.4: Irregular reflection 


Conditions for Irregular Reflection: 
e The reflecting surface should be rough. 


* The reflecting rays of light are not parallel to each other. 
Q.2: What are spherical mirrors? Describe types for spherical mirrors. 


An: Spherical Mirrors: 
“The kind we use generally made by a silvering a plece of glass which is part of shell of 
hollow sphere. “OR, 
“A mirror which is a part of a hollow sphere of glass or plastic is called spherical 
mirrors.” In spherical mirrors one surface from of its two surfaces is coated with thin 
silver layer which is covered by a read lead oxide paint. Therefore, one side of spherical: 
mirror is opaque and other side highly polished, that is know as reflecting surface. 
Spherical mirrors are classified in two categories on the basis of reflecting surface. 
1. Concave or Converging mirror. 
2. Convex or Diverging mirror. 
Concave or Converging Mirror: 
The mirror whose reflecting surface is on the inside of the curved shape. 
Characteristics of Concave Mirror: 
In concave mirror 
e Size of image depend upon the position of object. 
e Virtual or real image can be formed. 
Convex or Diverging Mirror 
The mirror whose reflecting surface is one the outside of the curved shape, 
Characteristics of Convex Mirror 
In convex mirror. 
* Size of image is always smaller then the size of object. 


e Virtual and erect image can be formed. 


Q.3 


Ans: 


] 


Define the following terms associated with spherical mirrors? Pole, centre of 
curvature, radius of curvature, principal axis, principal focus, focal length, real 
focus, Virtual focus, 


Pole OR Vertex: 


The midpoint of the curved surface of a spherica! mirror is knows as pole or vertex. 


Center of Curvature (C): 


The center of sphere from which concave or convex mirror is formed, that is known as 
center of curvature, : 


OR 


Spherical mirror’is a part of sphere. The center of that sphere is known as center of 
curvature. 


Radius of Curvature (R): 


The radius of sphere of which spherical mirror is a part. 
R=2f 


Principal axis: 


The line joining center of curvature and pole of spherical mirror. 
OR 


The principal axis of curved mirror is line at right angles to the curved surface which 
‘ - ‘ 
meets the mirror at its center or pole. 


Principal Focus (F): 


The light rays which are parallel to the principal axis, after reflection the light rays pass 


through a single point on principal axis, that point is known as “principal focus “ of 
spherical mirrors. 

OR | , 
The incident rays are parallel to the principal axis, after reflection the rays pass through a 
point on principal axis which lies just midway between the pole and the center of 


~ curvature is called principal focus. 


Real Foeus: 


In concave or converging mirror, the reflected rays actually pass t through the focus point 


theretore it is called real focus. 
Virtual focus: 


In convex or diverging mirror, the rays parallel to-principal axis, after reflection appear to 


come from point *F’ situated behind the mirror. 


“The principal focus of convex mirror is known as virtual focus because reflected rays do 


notactually pass through it but appear to do so.” 
Focal Length: 


The distance between pole and principal focus of spherical mirrors is called focal length. 


Concave mirror 


Focal 


Principat Fecus of Focus 


cospave mietow 
- 


—— eT) 


Define refraction of light. Describe the passage of light through parallel — sided 


Q.4 
transparent material. 
OR 
How the refraction of light can be verified using glass slab and pins. 
Ans: Refraction: 


“When light enter from one transparent medium to another medium then it changes its 


path. This is known as refraction of light. 
OR 


“The deviation in path.of light when it enter from one medium to another medium is 


known as refraction.” 
Glass-slab experiment 

Take a rectangular glass block (slab), a ray which 
is defined by the line connecting pins. The ray IO 
hit the glass-slab at point ‘O°. This ray ts known 
as incident ray. The normal ‘N’ is also at point 
'O’. The angle Z/ON between the incident ray 
and normal is known as angle of incident. The ray 
OR inside the glass-slab. This ray is known as 
refracted ray. The angle between the refracted ray 
and normal is known as angle of refraction. When 
ray ‘OR’ leaves the glass-slab, it moves away 
from the normal along with path ME. This "ME’ 


ray is known as emergent ray. So, the refraction of 


light is process in which light rays change its 
direction as it enter in other transparent medium 
which has different optical density. 


a aa 
Incident ray Partially reflected ray 
«a 
Angle of - al 
incidence i * Air 


_ 
Emergaig 4 
my E 
Flg. 12.9: Retraction of light by a glass block 


a 


Q.5 


Ans: 


Dependence of Refraction 
This refraction depends on 


|. The nature of two materials and speed of light in each material 


>. The angle at which the ray strikes the surface. 


what is meant by total internal reflection? Also describe critical angle Derive — 
relation of critical angle and refractive index. | 
The wave changes direction when passing from one medium to other due to change in the 
speed. This phenomenon is called as refraction. The change in direction of the wave can 
be quantified using the refractive indexes of the two materials. When a ray passes from 
denser medium (medium with higher refractive index) to rarer medium it bends or 
refracts away from the imaginary line, called normal, perpendicular to the surface. As the 
angle of incidence in denser medium becomes eat with respect to normal, the 
refracted ray bends further away from it. 
At one particular angle, called critical angle, the refaciee light does not enter rarer 
medium but instead travels along the surface between the two media. ) 


Critical Angle 


“The angle of incident that causes the refracted ray in rare medium to bend through 90° 
called critical angle.” 

. OR . 
“The angle of incidence, whose corresponding angle of refraction is 90° is known as 
critical angle. The critical angle is denoted by c. “When the angle of incidence is greater 
then critical angle ‘c. then light does not refract in second medium but reflects back in 
first (denser) medium. 


Total Interna! Reflection 


When angle of incidence is greater than critical angle then no refraction occurs in second 
medium but light reflected back in first (denser) medium. This reflection is known as 
total internal reflection. 


Conditions for total internal reflection 


¢ The light should enter from denser medium to rare medium. 
e The angle of incidence should be greater than critical angle. 


air | air air 


if the, angle of incidence if the angie of incidence if the angle of incidence 


is less than the cnitical iS equal to the cnlical is greater than the 
angle, the light ¢efracts angle, the light refracts critical angle. tolal 


away from the normal! al90 to the nomal internal reflection occurs 


Relation for critical angle and refractive index 


; 1 sini 
Consider light enter from glass to air. The Snell’s law — =—— 
n sinr 
Which can also written as 
sinr sin90 j = : 
n=— = 7 (..sin 90° = 1) 
Sin! sine r=90 
| 
n= = 
Sinc 


Q.6 What is Prism? How refraction occurs through prism? 
Ans: Prism: “Prism is transparent body with at least two pclished plane faces inclined waned 


each other from which light is refracted.” OR 
“Optical transparent body having three rectangular sides and two triangular sides is known as 
prism, 
Types of Prism: 
There are two types of prism in general 
(1) Simple Prism (ii). Totally Reflecting Prism. 


(i) Simple Prism 
The prism whose triangular sides are equal in length and angles at vertices of triangular 
faces are also equal. 

(ii) Totally Reflecting Prism 
A totally reflecting prism is that vagy has one angle of 90° an each of the remaining two 
angles equal to 45° at its triangular faces. 

Refraction through Prism 
In triangular prism light ray ‘PQ’ hit the side. AB of prism at point ‘E. The angle ZQEN 
is angle of incidence ‘I’. The light ray should move along with path E,G to H. But when 
light enter in prism it bends toward normal and moves along pam "EP, 


Sini ee 
According to law of refraction n = . The emergent ray is ‘FS’. We can observe that 


Sinr 
incident ray ‘PE’ is not parallel to emergent ray ‘FS’. This means that, when light pass 
through a prism, it is deviated from its original path. The original path is ‘PEH" and 
deviated path. GFS. The angel 'D’ is the angle of deviation. 


+ 


Angle of Deviation: 
“The angle between the original path of incident ray and path of refracted ray through a 
prism is known as angle of deviation. “It is represented by ‘D’. 

Q.7 Define lenses. How many types of lenses? Describe briefly explain the following 


terms: 
(1) Principal Axis (2) Optical Center (3) Principal Focus 
(4) Focal Length (5) Power of Lens. 

Ans: Leis: | 


".\ transparent body having two surfaces of which at least one is curved. 
OR 


Lens is piece of transparent medium bounded by two surfaces at least one of which is 
curved". 


Types of lenses: 
Lenses are classified into two categories. 
i Convex or Converging Lens: 


The lens which converge all parallel incident rays after refraction is called convex or 
converging lens. 


OR 
The lens which is thicker at middle and thinner at the edges. 


Type of Convex Lenses 


a Pigs Boudie Convex iar Palla 
' Lend 


. ? ’ 
Concave or Diverging Lens: 


“The lens which diverge the light at point from all incident parallel rays. “OR” The lenses 
which are thinner in middle than at the edges.” 


11) 


Plane Concave Dowble-C oncave Convero-Concirre 
Lens Ler Lens 


Type of Concave Lenses 


(1) 


(2) 


(3) 


Principal Axis: 
“The each surface of the spherical lens are section of sphere, the line passing through the 
center of curvatures of two spheres is called the principal axis of lens.” 

“OR” 


The line joining the two center of curvatures of the spheres is called principal axis, but 
this line also passes through the optical center and foci of lens.” 


Optical Center 


“A point on principal axis at the center of lens is called optical center.” OR. “Optical 
center ts a point inside the body of lens through which light rays pass, undeviated.” 


Principal Focus 


The light rays traveling parallel to the principal axis, passes through the lens. After 
refraction light converge at a point or appears to be diverge from the appoint. That co 
converging or diverging point is known as principle focus.” 

| OR 


The principal focus of curved lens is the point ‘F’, Where incoming rays which are 

parallel to principal axis come to a focus. : 

(a) For convex lens, principal focus is a point of convergence of refracted rays. It is a real 
point. 


Convex Lena 


oor ssuadsssooari eeetitenr, to Principle Axis 


(b) For concave lens, principal focus is a point of divergence of refracted rays. It is 
imaginary point. 
. Refraction by a Diverging Lens 


incident aie . 
bias Axis 


- 
- 
* 
. 
ma 
2 
. 
at 
* 
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Pt “ 
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Fecal Poini>- 


~ 


s 
a, 

Incident rays traveling parallel to the principal axis will 

refract through the lens and diverpp. never inlersecting. 


(4) 


Q.8 


Ans: 


Focal Length: 


—s 


The distance between principal focus and optical center is called forcal length its is 


denoted by *f?. 
Power of Lens: : 
The power or strength of lens is the reciprocal of the focal length. 
; OR , 
Power of lens is its ability to deviate light ray from its original path. 
pat 
- a 


Where “P is the focal length in meter. SI unit of power of lens is “dioptre” and it is 
denoted by D. the dioptre ‘D” is reciprocal of meter (m’') 


e Power of convex lens is positive, because its focal length is positive. 

* Power of concave lens is negative because its focal length is negative. 

How is image formed by lens? Explain with ray diagram? Also explain ray diagram. 
The tmage is formed through lenses by means of refraction. 

Ray Diagram: 

A graphical method of locating the image formed by spherical lens is called ray diagram. 


We will investigate the method for drawing ray diagrams for objects placed at various 
locations in front of a double convex lens. To draw these ray diagrams, we will have to 
recall the three ru/es of refraction fora double convex lens: 


. (i) _Any incident ray traveling parallel to the principal axis of a converging lens 


will refract through the lens and travel through the focal point on the opposite side of . 
the lens. . 

(ii) Any incident ray traveling through the focal point on the way to the lens wil] 
refract through the lens and travel parallel to the principal axis. 


(iii) An incident ray that passes through the center of the lens will in effect continue 
in the same direction that it had when it entered the lens. 


Image Formation through Concave Lens: 
Uhe ray diagram for concave lens is shown in fig 


The Image is , Virtual, Erect, small in size and formed at Same side of lens . 
Image Formation through Convex Lens 
The following diagram illustrating the path of MED irom an object through a lens to an 
eye placed at various locations is as shown. 
1. Object Beyond 2F: 
When object is placed at some distance from 2F then t imagen is formed between the focus 
and center of curvature (2F). 


Object 


The Image is formed Between F and 2F Opposite side of Lens, Real, Inverted and Smail 
in size 

Z. Object at 2F: 
When object placed at ceriter of curvature, image .is formed at center of curvature at the 
opposite side. 


The Image, Real, Inverted, at 2F , Same in size and At the opposite side of the Lens 

2. Object between F and 2F: 
When object is placed between the focus and center of curvature then the image is 
fotmed on opposite side beyond the center of curvature. 


Object 


Ray Diagum for Agect Located 
Batyrern I and 2 


The linage, Real, Inverted, Large in size, Opposite side of lens and Beyond 2F 


4, “Object at F: 


Whea object is placed at focus the refracted rays are parallel to cach other and meet at 
intial. 


ne 


Ray Diagram for Object Located at F 
(an crags is nef isened) 
No inage form because refracted rays are parallel and they never meet. 
Object between F and O 
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When »bject is placed between the lens and prinéipal focus, then the refracted rays does 
not meet at opposite side but image is formed at the same side where the object is placed. 


Ray Diagram lea Object Located in Front af F 


The Image is Virtual, Erect, Large, Same side of lens and Beyond the object. We can also 
draw the ray diagram for object placed different position from a convex lens. Position 
and nature of image for convex lens given in following table. 


- Position vf Object 
“Beyond the 2F 


: Position of meee Nature of Image 


At2E 
At FP 
- igder Virtual, erect, enlarged 
*Hinkinity a TALE 


Real, inverted, small 


Q.9 How image location can be found using lens equation? 


Ans: Consider, an object OP is placed in the front of convex lens, A ‘PR’ ray 1s parallel to the 
principal axis. According to ray diagram rules, it will pass through the focus point afier 
refraction. An other ray ‘PC’ will pass through the optical center of lens. The ray PC pass 
through directly without deviation and intersect the ray RP’ at point P’ a real image O° P’ 
is formed at distance ‘q’ where the distance of object from lens denoted by ‘p’. To find 
the nature and the distance of image from lens, we use lens equation. Def: ‘The 
relationship between the object and image distance from the lens in the term of focal 
length of the lens is called lens equation. “Lens equation can be written as: 


| 
tf Px 
This curved Jens equation is applicable for convex and concave lens but following sign of 
convections be followed 
Sigh of Convections for Lenses , 
Focal Length (1): 2 
¢ ‘f ts positive for converging lens (convex lens). 
e ‘f is negative for diverging lens (concave lens). 
Object distance (p) 
¢ ‘p’ distance is taken as positive, if the object is at left of lens. It is called real object. 
« ‘p’ is taken as negative distance if the object is on the right sides of lens. It is called 
virtual object. | 
Image Distance (q) 
* The image distance ‘q’ is taken as positive for a real image made on the right side of 
lens by the real object. 
e The tmage distance ‘q* Is taken as negative for a virtual image made on the lefi side 
ofthe lens by real object. 
Q.10 Write a note on the following application of lenses, 


(1) Camera (2) Projector — (3) Photographed enlarger. 
Ans: (1) Camera 
Definition; A camera is an optical device for obtaining stil photographs, or fer exposiny 
cniematic lilms. 


Construction and working: 
lt is hght-proof box. The whole interior surface is normally matt black. A converging lens 
is adjusted in the front of camara. A shutter of variable speed and diaphragm of variable 
aperture, regulate the amount of light admitted though the lens. A sensitive film or plate 
fixed behind the lens at the focus point of lens. The image formed by simple camera Is 
real, inverted (vertically and laterally diminished or magnified.) 


object to be 
photographed 


(2) Slide Projector: 
-\ slide projector is an upto-mechanical device to view photographic slides. A projector 
a@s four main elements: 

CONSTRUCTION: 
Slide projector consists on concave mirror, light source condenser (two palno convex) 
lenses, slide and projection lens. A light source (quartz iodine lamp) is placed at the 
center of curvature). Concave mirror reflect the light in the form of parallel rays. A. 
condenser consisting of two plano-convex lens collect the parallel light rays. 

WORKING: : 
The parallel light rays which passes from condenser falls on the slide and illuminated it. 
A projectior lens is adjicted next to slide in such a way that the slide should in between 
the F and 2f of projection of tens. The projection lens refract the rays and real inverted 
(vertically and lateral) image is formed on screen. The slide placed upside down and 
flipped 1800. So that the tmage will be projected right way, 


Concave mirrer Rice 


ee 


Condenser lenses Projectiasg lens 
Fie.12.22: Diagram of slide projector 


Photograph Enlarger: 


An enlarger is a specialized lransparency projector used to produce photographic prints 


from film or glass negatives using the gelatin silver Preeras, or from transparencies. 


Constr uction and Working: 


A photograph enlarger is basically same as that slide projector. A light bulbs produce 
light.and fall on condenser. Condenser consisting of two plano-convex lenses which 
collect the light rays. The light rays becomes parallel when pass through condenser and 
tall on film .A projection lens is placed next to film in such a way that the film should in 
between the F and 2F. The projection convex lens produces are magnified and inverted 
mage of from on the photographic paper. 


Balb 


Fig.t2.23: Qragram of photograph entarger 


Q.11 What is optical fiber? Describe how total internal reflection is used in light 
propagating through optical fiber. 

What are the optical fibers? On which principa) they work? Describe their few uses. (14.6) 

Ans? Optical Fiber: . 

. An optical fiber is made of a highly transparent fine strand of glass or plastic coated or 
cladded with another type of glass whose refractive index is less than the inner tube is 
called optical fiber 

Principal 
In recent years an important and interesting application of principal of total interna) 
reflection is used in gern fibers. ; 

Construction 


A thin hatr like rod of glass having central portion of light refractive index called core, 
ae is surrounded by a glass layer having low refractive fedex called ohulling “ The 


central part of fiber is made of plastic or. glass with high coiorvtee tatty the ore is 

surrounded by an other layer of glass or plastic or low refis ton index 

From figure, an optical fiber is made of a highly transparent fin. straint of glass or plastic 

coated or cladded with another type of glass whose refractive (nds). less i oan the immer 

tube. Generally the refractive index of inner tube is 4.52 and tiv ot omer coonng 1 AS, 
Ar Pied. 4.3 rae Asus IY | 


Cewna dt jy 


_" een = TE ett uta 


Fig. 12.28; Passage of Wght through optical fibre 


Transmission of 1. ight/Data 


Q.12 


Ans: 


I) 
2) 


3) 


If hght rays enter at one end of an optical fiber at an angle of incidence greater than the 

eridical angle then these rays undergo total internal reflection repeatedly at the walls and 

come out at the other end without any loss of intensity core and covers the distance of 

30kin. That s why the repeaters used at 30Km distance in optical fiber network. The 

sunplest optical fiber, operates 14000 telephones calls and 14 TV channels at a time 
Yhus, light travels along the fiber no matter how it may be curved and comes out with the 
same Intensity 


What is light pipe? How it is used in daily life? What is Endoscope and Endoscopy? 
Describe the type of endoscope? 

Light Pipe: 

The light pipe is bundle of thousands optical fibers bounded together through a flexible 
pipe jacket. The light pipes are used by doctors are engineers to illuminate those 
inaccessible places which otherwise are not possible to examine. Light pipes also used to 
transmit data (image, calls, movies) from one plane to another. 


Fig.12.29: A lens and light pipa can be used together to produce 4 
magnified transmitted Image of an object 


Endoscope 

E:ndoscope is a medical instrument used for viewing and photographing internal structure 
of human body. Due to small size the endoscope is inserted through the mouth and 
illuminates the internal parts viewed by another bundle of optical fiber. A video camera is 
fitted outside of this bundle and it makes the interior parts visible to doctors which helps 
them to diagnose easily. 

Endoscopy 

A medical procedure in which any type of endoscope is used called endoscopy. 
Types of Endoscope 

The endoscope is divided into different type c on the bases of use in‘medical filed. 

1) Gastroscope 2) Cytoscope 3) Bronchosope 
Gastroscope: 

(Gastroscope Is an instrument used to. diagnose the stomach. 

iF ytoscope: 

Cytoscope is an instrument used to diagnose the bladder. 


Bronchoscope: 
Bronchoscope ts an instrument used to diagnose sore throat. 


Q.13) What is simple microscope? Draw the diagram of simple microscope. Write the 
formula of its magnifying power. , 

Ans: Simple Microscope (Magnifier) | 
It is a simple convex (bi — convex) lens which i is used to produce magnified (large) image 
of small object. 

Principal 


When object is placed within focal length of convex lens, then the magnifi ed virtual and erect 
image is fonned at least st distance ‘d". It is observed clearly in the maximum possible size. 


Magnifying Power 


The angular magnification (or magnifying power) M is the angular size @of the final 
image produced by the magnified glass divided by angula® size @ of the object seen 
without magnifying glass. 

EXxpatiation: 

Let @ 1s the angle subtended at the eye by the object, when its placed before the eye at 
least distance. The *@’ is angle subtended by the final image at eye when object 1 is placed 
close to eye at distance less than ‘f’. 


« WO tC Ce Ue. CUTAN 


Angular size of final imge produced by magnfying glass 
Angular size of object seen without magnifying glass 


MI= 


td 


7 ; , 
Vf =—“The ratio of angles subtended by image as scen though the ort § tee hs 


using Jens) to that subtended by object at unaided cye (sitihout using $2 os) Is Gai 


magnifying power,” 
So, enlarge virtual image is formed which is upright with Fespect ae’ Tranitys 


power can be calculated by formula. 


Where ‘d’ is the near distance of object form eye which 2Sem. 


Q.14 


Ans: 


Resolving power of optical device 
“The ability of an optical device to reveal (show) the minor detail of an object under the 
examination ts called resolving power. 


OR 


“The ability of an optical device to reveal (show) ‘the mirror detail of an object under the 


examinations is called resolving power. 

OR 
“The resolving power of an instrument is its ability to distinguish between two closely 
placed objects or point sources.’ 
Write a note compound a Draw the ray diaseani. Also explain its 
magnifying power. 
Compvuund Microscope: 
An optical device which consists on two converging lens, (objective and eyepiece) is 
used to get the minor detail of the structure of small objects. 
Construction 
it consists of two convex lenses placed parallel and co-axial with each other. One lens is 
walled is called objective “because it is set towards the object to be viewed. The focal 


tength of objective is very small. Second lens is called eyepiece because it is set towards 
the observer eye. The focal length of eyepiece is large. This microscope ave greater 


magnification that a single lens. 


Eyplece 


focusing 
“ knob 
Body tube cine 
objective ene 
turret. 
Arm 
ae 
. aa lide wath 
objectives “a shee 
Stage Specimen 
Condenser 
lamp - 
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Fig.12.32. Compound microscope 
Magnifying power of compound microscope 


The object ‘op’ is just placed beyond the principal focus’? of the objective. This produce 
a real inverted and magnifi ed image I, beyond the double focus of objective lens. The 
position of eyepiece is adjusted that image [, lies with in the focus ‘f of the cye- piece. 


The eye piece acts as magnifying glass and forms virtual erect and magnified Tinage hs 


formed outside the focal point of objective. 


Q.15 


Ans: 


The magnifying of compound microscope Is a by: 
mek a4 
c' r? 


When ‘L’ is the length of compound microscope, which is equal to the distance between 
objective and eyepiece, d is near distance of object from s* f, and f, are the focal length 
of objective and eye-piece respectively. 


Used of compound microscope 
A compound microscope is used to study bacteria and other 1 micro objectives. It ts also 


used in different fields of science like microbiology, botany, geology and genetics. 

What is refracting telescope? Draw its ray diagram and mention its magnifying 

power. . 

Telescope: 

“Telescope is an optical device which is used to see the distant object clearly and 

distinctly. * 
‘ OR | 

“Telescope is an optical device, which enables the observer to see the fine details of a far 

off object.” 

Construction: A refracting telescope consists of two convex lenses. 

(i) Objective 

(ii) Eyepiece 

Objective: It is convex lens which is near the observer’s eye and has short focal length 

(f, jand larger aperture. 

Eyepiece: It is a convex lens which is near the observer's eye and has short focal 

length(f., and small aperture. 


“ image of 
ayeprece - : 
: ; objective 
ae tons 


Fig. 12.34: An astronomical refracting Lelie ope ccatea a 
vista lrage that is inverted compated tu [ne Coyect. 


Working of refracting telescope 


The rays of light coming from object are considered to. parallel are converged by 
objective lens to form a real diminished and inverted image ‘I’ is formed at the focus fo 
of objective. This image acts as object for the eyepiece. The eyepiece magnifies I’ thus 
the final. image "I’: see through the eyepiece, is virtual enlarge and. inverted. This image 
makes an angle ‘0° at the eyepiece. 


Magnification of telescope 


Magnifying power of the telescope is defined as the ratio of the angle made by the image 
at eye as seen through the telescope to the angle made by the objective at the naked eye 
when the object and the image are at infinity. 

But magnifying power of refracting ‘telescope an be determined through ray diagram and 
given by: 


Kyeptece 


Ob jectere bere 


fs, a 


Flg.i2.35; Ray Glagram of refractind tebkescope 


().16: Draw ray diagrams to show the formation of images in the normal human eye. Also 


Ans: 


explain the accommodation of eye. 

human eye: in many respects the human eye is similar to camera. It has white wall called 
sclerotic in the front of eye there ts a lens. 

arts of human cye 

Retina: the light passing through the lens cross the vitreous humour to form an image an 
specific wall which is called retinal. Retina records the picture and work as film in 


camera. 


Leus: (here is converging lens in the front of eye; naturally, this lens has ability to 
change the focal length. 

Iris: The iris is the coloured part of eye which automatically adjust the size of pupil and 
controls the amount of light reaching the retinal. 

Pupil: pupil is circular in the center according to intensity of light falling on it. When 
white light passes, the iris contracts the size of pupi! while in dim hght pupil is enlarged. 


Cornea: the light enters the eye through transparent membrane called corea. 


Formation of image: the camera focuses the image of an object al given distance form il 
by moving the lens towards or away from the film. The eye has another mechanism to 
focus the image on retina of object. The ‘ciliary muscles control the size of lens. In this 
way the focal length of lens can be increased or decreased. 


Far object: if the object is far away from eye, to deviation of light through !ens must be 
lens. In this situation. The ciliary muscles relax. The curvature of lens is decreased. The 
focal length decreased. 


The divergent rays from mean object are thus bent more and come to focus on retinal. 


Nearer object: if an object is close to eye, The ciliary muscles contracts. The curvature of lens 
increased. The focal fength decreased’ 


The divergent rays from near object are-thus bent more and come to focus on retina. 


2] 

Clase objnct fea 
~— Pe, Sees 
~ : ; 1 
Tomed logs NL! 

, Fig-1237: Human eye accommodatlon ee 


Q. 17: 


Ans. 


Accommodation: 

Phe variation of the focal length of eye lens is called accommodation. “OR 

“The sharpness of image formed in retina for objects at different distances from the eye is 
controlled by an alternation in the focal length of eye lens. This is called 
accommodation.” 

Accommodation is larger of healthy eye in young people while it goes on decreasing with 
increasing the age, 


What is meant by the near sightedness and far sightedness? How these defects can 
be corrected? Define the defect of vision. 
Defect of Vision: The inability of the eye to see the image of objects clearly is called 
defect of vision. 
The defects of vision arise when the eye lens is unable to accommodate effectively. 
Therefore, the image formed at retina is‘blurred. There are two main defects of human eye. 
1. Nearsightedness (myopia) 
2. Far sightedness (hypermetropia) 
Nearsightedness: 
A person suffering from nearsightedness or shortsightedness cannot see distant object 
clearly. This defect is due to that either the lens of eye ball is thick with short focal length 
or the eye-ball is too long so that effectively parallel rays from a point for such an eye on 
a very distant object are focused in front of the retina instead to focus on retina. That is 
why blurred image is formed. 

Correction of nearsightedness 

The nearsightedness can be corrected with suitable concave lens. The light rays coming 
from distant object are diverged by diverging lens so that they appear to be coming from 
eyes own far point. Therefore the rays focused on retina and sharp image is formed. 


oO. 
(8) Far polat of myopia aya 
Q--—-- 
Bae ame 
(b} mynple cys 


{c} Carractinn of myopia 


Farsightedness (hy permetropia) 


Che disability of the eve to form distinet image of net irhy objects on its retina Known as 
tursightedness. 


This defect can be caused by the eye-ball which is shorter than the normal size of eye- 
ball or due thinner eye-lens wliich has less converging ability. This means that the image 
is not focused on retina but behind the retina. A man suffering, from farsightedness or 
long-sightedness is unable to read the book which is placed at ‘norinal near point 25cm 
trom such eye. Because the near potht of such eye is greater than 25 cm. 


Correction of far-sightedness 


The farsightedness can be corrected with suitable convex lens fecused the image on 
retina. In this way the refracted rays appears to come from near point. Than a sharp 
virtual image is formed on retina. 


(a) neve point of hypametrogic oye 


(c) correction of hypamatropla aye 


Aspects | — Hypermetropia’ 
Condition |*Sees distant object clearly 
-Can't focus near object | 
*EyeJens too thin 
“Eyeball too short 
image form behind reuaa 


“See near object clearly 
‘Can't focus far object 
-Eye lens too thick 
“Eyeball too long 
Image form in front retina 


Causes 


Focus. 


NUMERICAL PROBLEMS 


[2.1 An object 10.0 em in front of a convex mirror forms an image 5.0 cm behind the mirror. 
What is the focal length of the mirror? 

Solution: 

Given thr: 
Distance of object p= 10cm 
Distarice of image — q=-5 cm (For convex mirror) 

To Find: 

Focal length f=? 


Calculations: Using the formula 


By putting the values 
ts 


f IO0em Sem 
1-2 
_ 10cm 
—] 
10cm 
f=-l0cm Ans, - 


: 
: 


12.2 An object 30.0 cm tallsis located 10.5 cm from a concave mirror with focal length 
16.0cm. (a) Where is the image located) (b) How high is it? 


Solution: Given that, 


Object height hy = 30 cm 
Distance of object p =10.5¢em 
Focal length f =16cm 

Du tie 

(a) Distance ofimage  qz=? 

{h} lmage height h=? 


Calculations: fa) Using the formula 
oe | 
Or —=—+— 
fq Pp 


By putting the values 
| | | 


. — 


gq \6em 10.5em 
1 | 10 


_ 105-160 

~ (16)(105)cm 

7 ~55 

~ (16)(105) cm 

q=30.54cem Ans. | 

(b} we know that . 
imagehegith _q 
objectheight — p 


hg 
hp 
by putting the values L 
fi, _30.54em 


ld 


30cm = =6—910.5cm 


_ 30.54cm 
10.5 em 


hi = 87.26em Ans. 


or 


h, x 30cm 


12.3. An object and its image in a concave mirror are of the same height, yet inverted, when 
the object is 20.0 cm form the mirror. What is the focal length of the mirror? 
Solution: given that. 
Distance of object p = 20 cm 
Distance of image q =20 cm 
To find: focal length f =? 
Calculations: using the formula 
1 Jt 1 
——— a 
f p 4 
By putting the values 
i | 
+ 


f 20cm 20cm 


|] 
20cm 


4 


20cm 
20cm 


? 


fo= 


f =10cmAns. 
12.4 Find the focal length of a mirror that form an image 5.66 cm behind a mirror of an 
object placed at 34.4 cm in front of the mirror 
Solution Given Data: 


Distance of the image form the mirror = q = 5.66 
Distance of object form the mirror = g = 34.4 cm 
Required Data: 
Find out the focal length of the mirror = ? 
Formula: u = + # 
fo op 4q 
Calculations: By using the above formula 
a ee. 


Fop q 


As the image is formed behind the mirror, so it would be convex mirror, so q and f are all 
negative. 


q=-5.66cm 
p=+34.4cm 


By substituting values in above equation, we get: 


eee &) | 
f 5.66 34.4 
P0177 + 0.029 
7 

, : 
—=-0.148 

/ 
f=-6.77em 


12.5 An image of a statue appears to be 11.5 cm behind a convex mirror with focal length 
13.5 cm. find the distance form the statue to the mirror. 


Solution: Given that, 


Distance of image q=-I 1.5 em (For convex mirror) 


Focal length f=13.5¢ 


lo Find: Distance of object p =? 
Calculations: Using the formula | 
tL o-t 4 
= + — ' 


q ; 
Or 


p 
l 
=—+ 
; 
By putting the values 
| | | 


= + 
13.5cm 11,.5cem ° 


11.5 + 13.5 
(13.5) (1t.5)em " 


25 
155.25cem | 
155.25em 
> 2 
p. = 6.21 cm Ans. 


12.6 An image is produced by a concave mirror of focal length 8.70cm. The object is 13.2 
cm tall and at a distance 19.3 cm from the mirror. (a) Find the location and height 
of the image. (b) Find the height of the image produced by the mirror if the object is 
twice as far from the mirror. 


Solution: Given that, 
Focal length f= 8.70 cm 
Object height h, = 13.2 em . : 


Distance of object p= 19:3 cm 
To Find: 
(a) (i) Location of image q =? 


(ii) Height of image h,=? ~ 
Calculation: (i) Using the formula 


L 
. f 
Or 
By putting the values | ' 
] | 6 


= + 
8.7cm 19.3cm 


HS. \ capacitor holds 0.00 coulombs of charge when fully charged by a 9 volt battery. 
Caleulite capacitance of the capacitor. 
Solution: Gaven that, 
Churse Q = 0.06 .C 
Voltage Vo =9V 
To Find: Capacitanee C = ? 


Calculations: Using the formula 


Q=CV 
Ot e228 
\ 


Bs puting the values 
_ 0,.06C 
7 Dy 
© = 6.67» 10°) F Ans. 
13.1.8 \ capacitor holds 0.03 coulombs of charge when fully charged by a 6 volt battery. How: 
much voltae would be required for it tq hold 2 coulombs of charge? 


Solutions: Given that 

Charge = Q = 0.03 C 

Vollaze V = 6V 
lo Find: “oluie to hold 2C of charge V =? 
Calculations: Sines 


Oye 6 


OV 
t dr li J --2 
Wis 
cle ite 
~ . OY 4 
03 
1200N 


’ 
’ 


Vo 400 Y Nas. 


[2.7 Nabeela uses a concave mirror when applying makeup. The mirror has a radius of 
curvature of 38.0 cm. (a) what is the focal length of the mirror? (b) Nabeela ts 
lucuted 50em from the mirror. Where will her image appear? (c) Will the image be 
upright or invited? 


Solution: Given that, 
Radius of curvature R = 38 cm 
Distance of object -:p = 50cm 
To Find 
(a) Focal length (= 
(b) Distance ofimage gq = ? 
(c) Nature of image = 9 


Calculation (a) Using the formula 


R 
f= 
2 
.  38em 
or {= 
2 
f=19cem Ans 
(b) Using the formula 
| 
eS 
fo og p 
| | | 
Or Seen = et 
yt op 
By putting the values 
= | | 
q l9em. 50cm 
NE 50-19 
(19) (50)em 
7 3] 
950cem 
94Nem 
q = : 
31 
q = 30.64cem — Ans 
(c) Becaise magnification my = a Is positive. so Image will be upright. 


P 


12.8 An object 4em high is placed at a distance of 12cm form a convex lens of focal length 
8em. Calculate the position and size of the image. Also state the nature of the image. 
Solution: Given that, 


Height of object ho = 4om 
Distance of object op = 12cm 
Foeal length f =8em 
To Find 
(1) Position of image = gq =? 
Qi) Size of image h, =.? 
(iii) Nature f the image =? 
Calculations: (i) Using the formula 
l I | 
= — ae ree 
Pop q 
a 
or SS ee ae 
q f p 
By putting the values 
1. | 
q  8cm 12cm 
_ 12-8 
(8) (12)cm 
_ 4 
96cm - 
_ 96cm 
4 


q= 24cm Ans. 
(11) We know that 


24cm 
x dem 
]2cem 
h, =8 cm Ans 


(iii) Since the lens tn convex and size of image is larger than tlie size of the object, therefore, 
image formed ts real, inverted and magnified 


12.9 Aw object 10em high is placed at a distance of 20cm from a concave lens of focal! 


length Sem high is placed at a instance of 20 cm from a concave Jens of focal length 
ISem. Caleulate the position and size of the image. Also state the nature of the 


image. 
Solution: Given that. 
Size of object ho = 10cm 
Distance of object =p = 20cm 
Focal length f = -15 em (for concave lens) 
To Find 
{1) Politico of image q=? 
(il) Size of image hi =? 
(il) Nature of image =? 
Calculations: (1) Using the formula 
) J] 
= Se 
fo op q 
1 1 J 
or —=--- 
q f p 
By putting the values 
ee 
q sem 20cm 
— 4-3 
60cm 
+7 
60cm 
_ 60 
q 4 cm 
= -57cm_ Ans. 
(it) We know that 
h, 4 


p 
Or h=txh, 
p 


By putting the values 


h, = 8.570M yom 
20cm 


h,=4.28cm Ans 
(iii) | Since the lens is concave and object is larger in size than the size of the image, therefore, 
the image in virtual, eract and diminished. 
12.10 A convex lens of focal length 6cm is to be used to form a virtual image three times 
the size of the object. Where must the lens be placed? 
Solution: Given that, 
Focal length f=6cm (For virtual image) 
[distance ofimage a= 3p 


Yo Find: Distance of object p =? 
Calculations: Using the formula 


Le 

ro pq 
By putting the valuses 
l | 
—— = — + 
6cm p 3p 

Le ie 

6cm 3p 

aes 

6em 3p 

Or 3p = 12cm 

_ teem 

3 


p = 4em = Ans. 

12.11 A ray of light from air is incident on a liquid surface at an angle of incidence 35”. 
Calculate the angle refraction if the refractive index of the liquid is 12.5. Also 
calculate the critical angle between the liquid air inter-face. 

Solution: Given that, 
Angle of incidence i = 35° 
Refractive index n = 1.25 


To Find 
(1) Angle of refraction r= ? © 
(11) Critical angle C=? 
Calculation: (i} Using Snell's law 
sini 
—— =n 
r 
_ Orsinr= sil 
n . 
By putting the values 
_ sin(35") 
1.25 
0.57 
sin r = —— 
li29 
= 0.456 
r = sin’ (0.456) . 
r = 27.13° 


(11) For critical angle. We know that 


re 2 | 
sin = [=] 


we et do 
or C=sin'! | — 
n 


By putting the values 


C = sin! | 
Pee 


= sin” (0.8) 
C= 52.13" Ans 
12.12. The power of a convex lens is 5D. At whit distance the object should be placed from 
the lens so that its real and 2 times larger image is formed. 

Solution: Given that 

Power of the lens p = 5D 

Size ofimage  q=2p 
To Find: Distance of object p =? 
Calculations: Using the formula 


Power of lens p = : . 
or 5= : 
f 
or t= - 
5 
or f =0.2m 


5 
= —x]00 cm =20cm 
10 


Now using the formula 
‘a G. 
Si Sep 
foq p 
By putting the values 
] 1 | 
+ 


20cm p 2p 
| 2+ 
20cm 2p 
I 3 


20cm 2p 
2p =60 cm 
_ 60cm 


2 
p =30cm_ Ans. 


14.1 


14.3 
Ans. 


14.3 


14.4 


7 REVIEW QUESTIONS 


Define and explain the term electric current. 

See Quesuion no. | 

What is the difference between electronic current and conventional current? 
Electronie current flows due to the motion of electrons (negative charges) from the 
negative terminal of the battery ¢o the positive terminal. Whereas conventional current 
Nows due to the motion of positive charges form the posilive terminal of the battery to 
the negative terminal, 

What dv we mean by the term e.m.f? Is it really a force? Fa 

See Question no. 6 

How can we differentiate between e.m.f and potential difference? 

The electromotive force (emf) of a battery or a cell is the total energy supplied in driving 
one coulomb of charge round a complete circuit in which the cell is connected. The 
complete circuit includes the cell itself and an external circuit connected to the terminals. 
Whereas the potential difference determines the energy required between any two points 
of the circuit, in moving a charge form one point to another. 

Explain Ohm’s law. What are its limitations? 

See Question no. 8 

Define resistance and its units, 

See Question no. 10 

What is the difference between conductors and insulators? 

See Question no. 12 

Explain the energy dissipation in a resistance. What is Joule’s law? 

See Question no. 15 

What is difference between D.C. and A.C? 

See Question no. 18 

Discuss the main features of parallel combination of resistors. 

See Question ne. {4 

Determine the equivalent resistance of series combination of resistors. 

See Question no. 15 

The voltage chosen for. the transmission of electrical power over large distances is 
many times greater then the voltage of the domestic supply. State two reasons why 
electrical power is transmitted at high voltage. 

The reasons for transmission of high voltage are as under: 

Sending Led at high voltage would reduce the power foss in the form of heat 
dissipation Le ~ I Rt. For same power, ligh voltage means lower current and hence less 
power loss 

Sending power at high voltage means low current. If means we need thinner wires 
and also less number of repeater step- up tansformers to send power over long 
destinations. 

Why is the voltage used for the domestic supply much lower than the voltage at 
which the power is transmitted? 
Domestic appliances operate on low voltage because high volfage can damage these 
instruments. High voltage can also be dangerous for users as can cause electric shock. tt 
may also damage property and other valuables as a result of some serious electric shack, 


14.14 Describe briefly the hazards of household electricity? 
Ans: See Question na. 21 
14.13 Describe four safety measures that should be taken in connection with the 
household circuit. 
Ans: See Question No. 22, 23, 24,25 
14.16 Design a circuit diagram for a study room that needs the following equipment in 
parallel, 
(a) = One 100 W lamp operated by one switch. 
{b) One reading lamp fitted with a 40 W bulb which can be switched ON and OFF from 
two points. —_ 
(c) What is the advantage of connecting the equipment in parallel instead of in series 
combination. 
Ans. The circuit diagram of the part (a) and (b) will be 


Ll. 


¥ Gam dW AS 


(c) In a parallel circuit voltage remains the same (240V) across each equipment. On the 
other hand, I series circuit voltage’ across each equipment will not be 240V, but the sum 
of voltages will be 240 V. Therefore, in series circuit, the equipments will not work. 


CONCEPTUAL QUESTIONS 


14.1. Why in conductors charge is transferred by free electrons rather than by positive 
charge? 

Ans. Heavy positively charged protons in conductors (metals) are bound in the nuclei of 
atoms. Therefore, they are not free to move inside the conductors. Electrons present at the 
larger distance form the nuclei of atoms of conductor are loosely bound. These electrons 
are called free electrons which can move freely inside the conductor and are means of 
charge transfer in conductors. 

14.2 What is the difference between a cell and a battery? 

Ans. Cells convert chemical energy into electrical energy. A cell consists of two metal 
electrodes (anode and cathode) dipped into an electrolyte. Groups of cells are known as 
batteries. Battery stores larger energy as compared to a single cell. 

14.3 Cancurrent flow in a circuit without potential difference? 

Ans. According to Ohm’s law (v‘= IR), current passing through a conductor is directly 
proportional to the potential difference across the two ends of the conductor. Hence. 
when potential difference in a circuit is zero no current will flow through it. 

14.4. Two points on an object are at different electric potential. Does charge necessarily 
flow between them? 

Ans. Consider two points A and B on an object having electric potential V, and Vp. The charge 
will flow only when the two points are at different potential. ft means the charge will 
flow when potential at one point ts higher than the potential at the other point. Thus, 
charge flows due to the difference of electric potential. 


14.6 


Ans. 


14.7 
Ans. 


14.7 


Ans. 


14.9 


AWS. 


In order to measure current ina circuit, why ammeter is always connected in series? 

In order to measure current, ammeter is always connected in series with the circuit so that 
all the current lo be measured must (low through it (due to its low resistance) . If it is 
connected in parallel, we cannot measure the actual current flowing through the circuit as 
some current will flow along the other parallel path. 

In order to measure voltage in a circuit, voltmeter is always connected in parallel. 
Discuss, . 

In order to measure voltage in a circuit, voltmeter is diay connected in parallel with the 
circuit. In this way, voltmeter does not disturb the current and hence the voltage of the 
circuit. Due to high resistance of voltmeter, no current passes through it and hence 
voltage of the circuit remains unaffected. 

How many watt-hours are there in [000 joules? 

As we know. 

1 watt x 3600s = | watt-hour - 

5600 Ws = | watt-hours 

3600 Joules = ] watt-hours 


| joules = watt-hours 
3600 


1000 joules = = 


J 
1000 joules = 0.28 watt shours . 
Hence there are 28 x 10> watt-hours in 100 joules 
From your experience in watching cars on the roads at night, are. automobile 
headlamps connected in series or in parallel? 
Head lamps of automobiles are connected tn parallel because of the following reasons 
e« The potential difference between headlamps remains same. (Both have same 

brightness) . 


; x 1000 watt-hours 


e [fone head-lamp is out of order the other lamps sull glow. Also we can turn ON or 
OFF any individual head lamp independently, which is only possible if they are 
connected in parallel. 
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A certain flash-lieht can use a 10 ohm bulb or a5 ohm bulb. Which bulb should be 
used to get the brighter light? Which bulb will discharge the battery first? 

To vet the brighter light and discharge the hattery first. we have to use bulbs of resistance 
Sotm, Lower resistance of bulb means. larger current will pass through the filament of 


the bulb and hence will How more brightly as compared to that of 10 Ohm bulb. When 


loreer current passes Chrough the cireuit, battery will be discharged quickly, 


14.10 
Ans. 


L4i11 
Ans. 


Ic is impracticable to connect an electric bulb and an electric heater in series. Why? 
When appliances are connected in series, total resistance of circuit increases. This 
decreases the current and hence the power through each appliance. In order to avoid this 
loss of current and power, through bulb and heater, they are connected in parallel. 

Does a fuse in a circuit control, the potential difference or the current? 

Fuse in a circuit is used to control the current in the circuit. When current exceeds the 
limited value as allowed by the fuse, it burns out, stops the current and beaks the circuit. 


INFORMATION BASED QUESTIONS AND THEIR SOLUTION 


Q.1 


Ans. 


Ans. 


Ans. 


Q.4 


Ans, 


Quick Quiz (Page 97) 
How long does it take a current of 10mA to deliver 30 C of charge? 
Solution Given that 
1=10 mA=10x 10° A, Q= 30C 
Using the formula 
a or ae = = -=3x10"s 
t 10 « 10” mt 
‘Quick Quiz (Page 106) - 
Which metal is used as the filament of an electric bulb? Explain with reason. 
A metal of high resistance (such as tungsten) is used as the filament of electric bulb. 
When electrons pass throught the hlament, they feel larger resistance due to witch 
ilament is heated and starts glowing. , 
; Point to Ponder (Page 107) 
A bird. can sit harmlessly on high tension wire. But it must not reach and grab 
neighboring wire. Do you know why? 
A hird can sit harmlessly on high tension wire as no current passes through its body, 
since the potential of the wire is constant. However, if the bird grabs the neighbouring 
wire, then due to potential difference of two wires, current will flow through the body of 
the bird and con be fatal . 
Brain Teaser (Page 107) 
Connect a battery to a small 2.5¥V light bulb and observe the brightness of the bulb. 
Now add another light bulb in series with the first bulb. Observe the relative 
brightness of the bulbs compared to when only one bulb was lit. Pepeat the process 
with two or three additional bulbs in series. Using ohm’s law. Explain what 
happened to the brightness of each ou 
Connecting 2™ bulb in series with the I“ one. it decreases the brightness of two bulbs. 
Adding additional bulbs in series with these two bulbs will further reduce the glow and 
brightness ‘of each bulb. In fact, adding more bulbs in series circuit increases the 
resistance of the circuit. Hence. according to ohm’s Jaw (V = IR), current through each 
bulb will be reduced Sieh in turn decreases the brightness of eae bulb, 

Connecting 2 "bulb in parallel with Pbutb, the battery of 2.5V will not atfect the 
brightness at the L! bulb, Rather. both bulbs wil glow with same brightness as in parallel 
cireuit, both bulbs have the same potential difference. Adding more bulbs wil alse net 
affect the birthness of cach bulb. How ever. brightness of each bulb tn parallel circuit ts 
large as compared To the brightness of bulbs in series circuit, 


Self Assessment (Page 112) 
A ligh bulb is switched on for 40s. If the electrical energy consumed by the bulb 
during this time is 2400 J, find the power of the bulb 
Given that, 
t= 40s, w= 2400 J and P=? 
Using formula: 


page Eee energy 
time 
_ 24003 ee 


P= ——— =60Js!' 60W 
405 


Henee, power of the bulb is 6Owatt. 


EXERCISE ...-:. 


14.1 Choose the correct answer form the following choices: 


(i) An electric current in conductors in due to the flow of 
(2) positive ions (b) negative ions (c) positive charges (df Tree electrons 
(ii) | What is the voltage across a 6 Q resistor when 3A of current passes through it? 
@2y (b) 9V €) 18V (d) 36V 


(iii) What happens to the intensity or the brightness of the lamps connected in series as 
more and more lamps are added? 
(a) increases tb) decreases (c) remains the same (d) cannot be predicted: 
(iv) Why should household appliances be connected in parallel with the voltage source? 
(a) to increase the resistance of the circuit | 
(b) to decrease the resistance of the circuit 
e¥ to provide each appliance the same voltage as the power source 
(d) to provide each appliance the same current as the power source 
(v) Electric potential and e.m.f 


4) are the same terms (b) are the different terms 
(c) have different units (d) both (b) and (c} 
(vi) When we double the voltage in a simple electric circuit, we double the 
(a) current (b) power (c) resistance en) both (a) and (b) 


(vii) If we double both the current and the voltage in a circuit while keeping its resistance 
constant, the power : \ 
(a) remains unchanged (b) halves 
AC) doubles (d) changes/replace 
(viii) What is the power rating of a lamp connected to a 12V source when it carries a 
current of 2.5A? 
(ay4.8 W (b) 14.5.W SE 30 W (d) 60 W 
(ix) The combined resistance of two identica: resistors, connected in series is 8Q. Their 
combined resistance in a parallel arrangement will be 
LaF 20 (b) 4Q (c) 82 (d) 12 Q 
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OPICAL MULTIPLE CHOICE QUESTIONS 


(1) In metals, current is produced only due to the flow of 


(a) Protons (b} Electrons (c} Free electrons (d) Neutrons 
(2) In electrolyte, current is produced due to the flow of 
(iy Positive charge (b) Negative charges 
te) Both positive and negative charges {d) None of these 
(3) Vhe rate of flow of electric charge through any cross-sectional area is called 
(a) Electrostaties (hb) Electric current (¢) e.m.f (d) Voltage 
(4) Vhe SI unit of electric current is 
(at) Volk (b) Farad (c) Capacitance (d) Ampere 
(3) he equis alent current of positive charges which flows through a conductor is known as 
64) Efecuenie current (b) Conventional current (c) Electrostaue  ¢d) Ampere 
(a) Ihe current due to negative charges and an equivalent current due to positive 
charges always flow in the . 
(1) Opposite direetion (bh) Same direction 
(ce) Perpendicukar to each other (d) None of these 
(7) In electricity. we assume that electric current is always due to the Now of 
Ia? Negative charues (b) Neutral particles 
io) Pustiive charges (d) Both nevalive and positive charges 
iS} The consentional current of positive charges flows from.a point of 


(i) Hieber potential toa point of lower potential. (b} Lower potential to a point oC higher potent: 
forbes potential 4a point of lower potential, (d) Higher potenual to a point of higher potential 
iY) The current constituted by negative charges flows from a point of 
(1 Tiivhier potential to a point of a lower potential 
—(b) Lower potential to a point of higher potential 
(.) | ower potential toa point of lower potential 
al) Higher potential toa point of higher potential 
(10) When we connect a battery across a conductor, the cnergs is provided (o the 
charges in the conductor by the . 
(a) Magneue field produced in the conductor 
(h) Elecuomanetic Held produced in the conductor 
ic) Llecttte eld produced in the conductor 
(d) None of the above 
(11) Energy is produced to transfer the electrons from positive terminal of the batters to 
the negative terminal by the 
(a) Eleetrical process (b) Chemical process (¢) Thermal process (d) Magnetic process 
(t2) The current through a metallic conductor is due to the motion of 


« 


(a) Protons (b) Neutrons (c) Electrons cd) Free electrons 
(13) In diquids and gases, the current is due to the motion of 

(a) Nevative charges (b) Positive charges 

(c) Both negative and positive charges (d) Neutral particles 


(14) Free electrons are 
fat Lightly bound (b) Fixed (c) Loosely bound (d) Tightly fixed 


(16) 


(244) 


(25) 


I4. re fe Potentional Difference 


The direction of conventional current flowing in a circuit is 

(a) trom negative to positive in the external circuit and from positive to negative within 
the source of potential difference (battery) 

(b) from positive to negative in the extemal circuit and from negative to Positive within 
the source of P.D. 

(c) From positive to negative throughout the circuit. 

(d) From negative to positive throughout the circuit. 

The direction of the electronic current in the closed circuit is 

(a) along the flow of electrons 

(b) opposite to the flow of electrons 

(c)from positive to negative in the external circuit 

(d) along the direction of positive charges. 

If a charge ‘Q’ flows through any cross-section of fhe conductor in time ‘t’ second, 
the current ‘J’ is given by 


(a) l= Qt —(b)L=QA ()l=vVQ  _ * (dj) f=Q2A 
One coulomb per second is equal to 

(a) One volt (b) One Ainpere (c) One watt (d) One Ohm 
Which of the folowing represents an electric current? ? | 

au Ere Cc (b) Cs"! (c) JS" (d) Dyne S$"! 


if | ampere current flows through 2m NG conductor, the charge flow through this 
in hour will be 


(a) 3600 C (b) 7200 C (ce) 1C (d) 2€ 
Biatteries convert 
Cl) electrical energy into heat energy (b) electrical energy into chemical energy 


(cg) chemical energy into electrical energy — (d) heat energy into chemical energy 

The eleetrenic current is due to the flow of 

(a) negative charge — (b) positive charge — (¢) both (a) and (b) — (d) none of the above 
The conventional current is due to the flow of , 

(a) negitive charge carriers (b) neutral charge 

(c) positive charge carriers (d) both negative and positive charges carriers. 


T he energy required to move a charge from one point to another in the circult is called 


(a) can (b) Potential difference(c) Resistance (d) Volt 
Volt is a unit of 

(1) Potential difference (b) ein. 

te) Potential difference and emf, (d) None of these 


‘The energy supplied In driving one coulomb of charge round a complete cireult in 
which the cell 1s connected Is called 


(i) aint (bb) Potential difference (c) Resistance _(d) Volt 

‘The instrument with which we can detect the presence of current In a circuit 1s knows as 
(a) Voltmeter (b) Ammeter (¢) Galvanometer —— (d) Ohin meter 

in order to detect the current, galvanometer ly connected 

(a) In parallel (b) fn series 


(c) May be parallel or in series (Qh) Any where inthe cirenit 


(29) If the needle of galvanometer shows some deflection, it would indicate the 


(a) Presence of current (b) Absence of current 
(c) A large current (d) None of these 

(30) A galvanometer is a very 
(a) Large instrument (b) Small instrument 
(c) Insensitive instrument (d) Sensitive instrument 


(31) A resistance which is connected with the galvanometer in order to convert it into 
ammeter should have 


(a) High resistance (b) Very high resistance 
(ce) Luw resistance (d) Very low resistance 
(32) The resistance of an ammeter should be 
(a) Height (b) Very high (c} Low (d) Nery low 
(33) Ln order to measure the current in a circuit, ammeter should be connected 
(a) Parallel to battery (bh) fn series in the circul 
(¢) May be parallel or in series B (al) None of these 


(34) When ammeter is connected in the circuit, the positive terminal of aimeter stecid 
he connected with the 


(1) Negative terminal of the battery (bh) Positive terminal of the battery 
te) Any terminal althe battery (d) None of these 

(38) 9 The potential difference can be directly measured by the instrument known os 
tal) Atdineter (h) Potentio-meter — (e) Voltmeter (d) Ohara mia 


(36) ‘The series resistanee which is connected with galvanometer to covert i site 
voltmeter usually has value in 


(a) Ohms (b) Several hundred ohms 
(eo) Severil Uhousitiad alias (dl) Hundred thousand ohins 
(37) Voltmeter is always connected in a circuit in 
i) Series (hh) Parallel 
(ay Slay be in series or parallel id) None of these 
(38) A good voltmeter is that which draws 


(a) No current (b) Sinall current (a) Large current (d) Very lire cutrend 
Ohan’s Law ee ae 

V-F Characteristics of Otumic and Non Ohmic Conductors 
(39) The relation V = IR represents 


(a) Ampere law (b} Coulomb's law 

(¢) Faraday's law (il) Ohin’s Tass 
(40) Ohm's law is applicable to 

(a) Liquids only ()) Gases only 

(c) Liquid conductors only (dl) Metallie conductors only 
(44) Ohm ly the anit of 

(a) Current (bb) Capueiiance (¢) Electric intensity (cd Resistines 
(42) Obi ly deflned ay - 4 

dy Volt Coulomb or VC! (b) Vol/Ampere or SS 

vy Ampere/Volt a OV" (d) Ampere/Volbar VSN 


(43) The resistance of a conductor through stile a current ot ons uatipere is flea bay 
when the potential difference across [ts ends ly one salt, ty called 
TLE RSL (h) One coulomb fe) One Ohm AAV OMe ie pene 


(38) 


14.9 
(39; 


(Gt)) 


' Specific Resistance (Resistivity) 


Thermistor ts 


(a) A heal sensitive resistor (b) potential divider 

Le) COMSLANL resistor (d} An ordinary resistor 

Vhe graphical representation of Ohm’s law is 

(2) Elyperbola (b) Ellipse (c) Parabola (d) Straight line 
The value of current passing through a conductor is directly proportional! to the 
(a) Resistunee _(b) Capacitance (c) Potential difference(d) None of these 
The property of a substance which opposes the flow of current through it is called 
(a) Conductivity (b) Capacitance (c) Resistance (d) Conduction 


If a potential of 220V is applied across a conductor and a current of 2A fli’: 
through it. What would be the resistance of the conductor? 
(a) 210Q (b) 440Q (c) 8&0Q) (d) 110 ohm 


and 14.8 Conductors and Insulators 

The resistance of a meter cube of the substance is called 

(1) conductivity (b) permiltivity (c) resistivity (d) suscepubitery 

At a certain temperature, the resistance of a wire is directly proportional to its 

(a) Length (b) Area of cross-section (c) Shape (d) Colour 

Ata certain temperature, the resistance of a wire is inversely proportional to its 

(a} Length (b) Arca of cross-section(c) Temperature (d) Colour 

If we increase the length of a wire to four times of its original length, what will fe it 
resistance? ; 

(a) The same (b) Doubled (ce) Four times (d) Eight umes 

If we increase the cross-sectional area of the wire to double of its original areca. ir 
resistance will become 

(a) The same (b) Hals ed (c) One fourth (d) Doubled 

If L is the length and A is the cross-sectional area of a wire, then its resistance ty 
gives by the relation 


LL ~ LA | oe i. 
(a) R=—— (b) R=—— (c) R= p— . (di Rape 
pl pe £ : 
The SI unit of specific resistance is. 
(a) Q-a. (b) QQ-—m . (c) Qa! (u) Oi > 
If we increase the temperature of a conductor, its resistance will 
(a) Increase {b) Decrease (c) Remains the same (d: Nene of these 
The resistance of a conductor does not depend on its 
(a) Lenyeth (1b) Cross sectional area (c) Resistivity (dj Mass 
When the temperature of a conductor is raised, its resistance 
cab Always deereases (lh) Always increases 
cc) Rema the same (al) First increases and then decrease 


Combination of Resistors 
The resistances are connected end to sul and provide onty one path for current in 


(2) Parallel circuit : (b) Series circu 

Both pasallet and series circuit (d} None ot these 
the potential drop across each of resistors will be same in 
ta) Parallel cir. ctl (b) Series circuit 


ic) Bow, parallel and series cite al (d) None of these 


(Ol) In series circuit, the magnitude of current that flows through each resistor is 


(a) Very small (b) Very large (c) Same (d) Different 
(62) In parallel circuit, the magnitude of current that flows through each resistor will be 
(a) Very small (b) Very large (c) Same (d) Different 
(63) In series combination of resistors, the expression of equivalent voltage is given by 
(ay Pah aha, ie 
oe | i WY, 
ar | 
{c) | ee Ve Se a ea ; Cee 
; 1, RK, RY yuh ¥, 
(64) The equivalent resistance for series combination of 3 resistors is given by 
] 1° | ] V 
(a) —=—+—+— (b) aU are dere 
R, & Ry ®, RR R, R, 
(c) RE=R + R+R, (d) RL = VR, +VR, +VR, 
(63) The equivalent resistance for parallel combination of 3 resistors is given by 
I | | V gketwy 
(4) — =—+—+— (b) —=—4+—+— 
Re Ry, Ay OR, R, BARD R;, 
cp Re = Ro+RL+R, (d) R.=VR, +VR, +VR, 
166} The expression for total current through parallel combination is 
lar/o of =/.-f, (b) Me lor /. +f, 
7 i a ae 2 (CR gy? -2/,-2/, 


(OC) Tf three resistances of 60 each are connected in series combination. what will be 
the equivalent cesiscance? 
tay hu (by 120 (c) 18.Q (dy 240 
oS) When resistors are connected in series, the equivalent resistance is equal to 
i ' Stim aé the reciprocals of the individual resistance 
be Prodiicn OF the reetprocals of the individual resistances 
iw Sanaolthe indisidual resistances 
it uvluc: of the individual resistance 
(69) — It the resistors are connected in parallel, then 
(a) tie current through each is the same 
ib) Phe iotal resistance is the sum of individual resistance 
yc) The voltage across each is the same 
(d) The total reststance is the product of individual resistance 
(70) If the resistance of 2 ohm and 4 ohm are connected in parallel, the equivalent 
resistance will be . | 
(a) 11.0 ohms {b) 1.33 ohms (c) 3.0 ohms (d) 5.0 ohms 
(71) Three resistance 5000, 500 and 50 ohms are connected in series across 555 volts 
mains. The current flowing through them will be 
LA (bh) lOO mA (c) lOmA (d) IOA 


(72) When Q coulomb of charge flows between the two points having potential difference 
of V volts then the energy in joules is represented by 


V oe 
fay HF 2 (bh) av; (c) f =QV” (d) W = FAS 


(73) Ifa current Lampere flows through a resistance R in time seconds, then the energy 
supplied will be 


(We IRt (by W=PRE (c) W = IR (d) W=IRC 
(74) The energy supplied W = PRt is the mathematical expression for 
(a) Ohim’s law (b) Fleming's law (c) Faraday’s law (d) Joule’s law 


(73) The amount of energy supplied by current in unit time is known as 
(a) Electrical enerey (b) Electrical power (c) Electrical work — (d) Potential difference | 
(76) When current] is owing through a resistance R the electrical power that generates 
heat in the resistance is given by 


(IR (b) VR (cy PR (dj FR? 
(77) The St unit of electrical power is 

(a) Watt (b) Joule (c) Ampere (d) Volt 
(78) One watt is equal to , 

(a) Js (b) Js” (e)J°s (d) sJ"' 


(79) Heat energy dissipated in a resistor R when connected to a battery of V volts and 
current | ampere flowing through it for time t is given by 


(a) FR (b) IRt (c) Vit (dl) 1° Rt 
(80) How will you calculate power from current (1) and voltage (v) 

(a) power s[/V (>) power = VI (c) power = V7 I (ud) power = vi 
(81, Electrical energy is measured in 

(a) wall (b) horse power (c) kilo watt (d) kilowatt hour 
(82) Which one of the following bulbs has least resistance? 

(a) LOO wart (bb) 200 watt (ce) $00 walt - (d) 1000 watts 


(83) Ulectrical energy is commonly consumed in very large quantity and hence a large 
wit of energy is required which is know as 
oa) Wautt-hour (b) Milli-watt hour (¢} Killowatt-hour — (d) Megawat - hour 
(84) One kiluwatt-hour is equal to 
mrt sev (b) 13.6 kf (c) 3.6 kl) (d) 3.6 MI) 
(85) Wecan calculate the amount of electricity bill by the following formula 


walt lime (in hours } : ; watt «1000 
te ene x cost of one unl —(b) smataiia tems MOCO OL CIC Ut 


O00 lime (in hours) 


1000+ time (in hours) : ; 1000 « walt x time (i hours } 
CE) enema mmmmnmmlinn X GOSE OL ONC UTIL (CL) amen nem ane emer 


Watt cost of one unit 

($6) Kilowalt- hour is a unit of 
Ct) Power by) Work 
Direct Current and Alternating © 
Hazards of Electricity 
($7) The current whieh wiways flows In one direction ts enltod. 

(a) Alternating curtent (hb) Direet current (¢) Stationary current (dl) Multi-direetional 
($8) The corrent whieh chiunges Uts dircetion again and agala is called 

Hy Alterac carrenth) Direet current 


(c) Energy (a) Current 


urrent 


Pop Silt cberee teed ati aene (1) Uni direshoriil current 
(89) Ihe tine daterval after whieh the voltage repeats Hs vale ty know its 

Gay tedtethey (bh) Wavelength (2) Time period "  (d) None af these - 
(90) Phe vinber afeyeloy completed by current lt one second ts ented tts 

(arp datnic! period (ly) Pre leney (c) Wivelength (al) Amplitude 


(Qt) the frequency of ae used th our houses Is 
Gi 0a yveles / second (b) 30 eyelesAsecund (ce) 60 vyeless second Cd) LQ0evelee/ eeeund 


(92) 


14.14 Sate Use Of Electricity In Homes 


All electrical appliances are connected in parallel to each other between the main 
live and neutral wire to get 

{a) same current (b) same current and potential difference 
(cldifterent currents and potential differences (d) same potential differences 

Insulated covered wire is called: 


(a) Extension (b) Cable (c) Lead (d) None of these 
The wire at certain potential is called: 

(a) Live wire (b) Neutral wire (c}) Earth wire (d) Ground wire 
The wire at zero potential is called: 

(a) Live wire (b) Neutral wire (c) Earth wire (d) Ground wire 
The wire grounded in the earth is called: ‘ 
(a) Live wire (b} Neutral wire (c) Earth wire (d} Ground wire . 
A small wire connected in series with the live wire is called: ; 
(a) Neutral wire (b) Earth wire (c) Fuse (d) Circuit breaker 
Safety device used in place of fuse is: 

(a) Socket (b) Earth wire (c) Plug (d) Circuit breaker 
Circuit breaker works on the principle of: 

(a) Electric current —(b) Joule’s law (c) Electromagnetism (d) None of them 
An additional wire used in devices having the metallic bodies is: 

(a) Live wire (b) Neutral wire (c) Earth wire (d) Ground wire 
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Ans: 


Q.4. 
Ans: 


0.5. 


Ans: 


SHORT QUESTIONS 


Define electric current. 


The rate of flow of electric charge through any cross- sectional area is called, electric 


current. If the charge Q is passing through an area A in time t second, then the current 
flowing through it will be I, whereas 


Mathematically 
charge 
Current = = 
time 
1-2 
t 
Unit 


In system International, the unit of current is known as ampere. 
What is meant by conventional current? ' 

“A current produced due to flow of negative charges is equivalent to a current due to 
flow of an equal amount of positive charge in opposite direction. This equivalent current 


of positive charge is known as conventional current”, 
Curreat fat direction 


_ am: 
Flow of free eluctrons 


x) ; a 


Which type of charge is responsible for the flow of current in metallic conductors? 
In metals or metallic conductors, the current is due to the flow of free electrons i.e. 
negative charges, For example, in a copper wire there are large number of free electrons 
which are in random motion. When we apply potential difference across the wire, these 
free electrons move through the wire. 

In electrolyte which charge are responsible for the flow of current? 

The molecules of electrolytes are dissolved among positive and negative ions in a 
solution. Thus current in electrolytes is due to the flow of both positive and negative 
charges as shown in fig. 

How energy is obtained due to flow of charges? 

When a positive charge moves from a point of higher potential to the point of lower 
potential, it gains the energy from the electric field. During flow of electric current, 
positive charges flow continuously from a high potential to a low potential point. Thus 
the electric current becomes a continuous source of energy. 


Patentional Difference 


Q.6. How a galvanometer is converted into voltmeter? 

Ans: The galvanometer is converted into voltmeter by connecting suitable reststance in series 
with it. The value of the resistance depends upon the range of the voltmeter. Usually its 
value is several thousand ohms. Thus the resistance of a voltmeter is very high. 

Q.7. How a galvanometer is converted into ammeter? 

Ans: Galvanometer can be converted into an ammeter by connecting.a small resistance parallel, 
to it, This small resistance is known as “shunt”. Shunt provides an alternative path for the 
current to flow. The major part of the current passes through the shunt and-small fraction 
of it flows through the galvanometer. 

Q.8. Why resistance of the ammeter is kept low? 

Ans: If the resistance of the ammeter is kept high, then high amount of current flows through 
the galvanometer. When high amount of current wil! flow through the galvanometer then 

galvanometer can be burnt. That is why resistance of the ammeter in kept low 

Q.9. Ww hy resistance of the voltmeter is kept high? 

Ans: [f the resistance of the voltmeter is comparatively low, it will draw more current trom the 
circuit. Due to this the potential difference across the resistance tor the néasurement, of 
which the voltmeter was connected, would drop. 

Q.10. On what factor reliability of voltmeter depend? 
Ans: Higher the resistance of the voltmeter, more reliable would be its readings. Therefore 
a good voltmeter should have such a high resistance so that no or very [utlé current could 
pass through it. . 

Q.11. Differentiate between electromotive force and potential difference. 

Ans: 


Ditference between iy re and potential difference. 


Ficetromotive force Potential difference 
| The electromotive force of a battery or The potential difference determines the 
cell is. the total energy supplied in driving : energy between any two puints of the | 
one coulomb charge round a complete om which is required in moving a 
circuit in which cell is connected. ‘ charge from one point to another. 


The complete circuit includes the cell and | 
external circuit connected to the terminals. . ee 
Ohan's Litvys 
V-1 Characteristics of Ohmic and Non Ohmic Conducto 

Q.12. State and explain Ohm’s law. Write down its limitations. (16.4) 

Ans: “The value of current | passing through a conductor is directly proportional to the 
potential difference V applied across its ends, provided the temperature and the physical 
state of the conductor does not change.” 

Mathematical form 
Vul Or N= Riess rsccmions (1) 
Limitations of Ohm's Law 
Ohm's law is applicable only in case of metallic conductors When their temperature and 
nhvsical state do not change. 


Q.13. Detine resistance and its unit. 
Ags: “The property of a substance which opposes the flow of current through it is called its 
resistance.” 
Mathematically: 
ie 
i 
Where R is resistance, V is potential difference and I is current. S.1 unit of resistance is 
Ohm. Which ts define as 
Ohm 
“Ifa current of one ampere passes through it when a potential difference of one volt is 
applied across its ends then resistance would be one Ohm. Ohm is usually represented by 
~ the Greek letter Q : 
‘lathematically ° 


Specific Resistance (Resistivity 
and 14.8 Conductors and Insulators 
Q.14, What are the factors upon which the resistance of a conductor depends? 

Ans: Resistance of the conductor depends upon the following factors: 

* Length of the conductor (L) 

e Area of cross-section of the conductor (A) 
e Nature of the conductor 

¢ Temperature 

Q.15. Why does the.resistance of a conductor increase with the rise of its temperature? 

Ans: When the temperature of the conductor rises, average speed of the random motion of the 
lree electrons increases Which enhances the rate of collision of electrons and atoms. This 
causes an increase in the resistance of the conductor. | 

0.16. Why do we always use metal wires for conduction of electricity? 

Ans: Because. they are good conductors of electricity and offer less resistance to the flow of 
current. Metals like silver and copper have excess of free electrons which are not held 
strongly with any particular atom of metals. These free electrons move randomly in all 
direction inside metals. When we apply external electric field these electrons can easily 
move in a specific direction. This movement of free electrons in particular direction 
under the influence of external field causes flow of current in metal wires. 

Q.17. What do you mean by Insulators? 

Ans: The substanees through which almost no current flow are called Insulators 


Examples: The examples of insulators are as followings glass, wood, plastic, fur, silk ete. 


14.9 


Combination of Resistors 
14.00 Electrical Energy and Joule’ 
Wt Electric Power 

Q.18. State Joule’s Law. 


s Law and 


Ans: The amount of heat generated in a resistance due to flow of charges is equal to the 
product of square of current I, resistance R and the time duration t. 
Mathematically: 


W=IPRt 
Where W is work done (Energy), I ts current, R is resistance and t is time’ duration. 
Q.19. Detine electric power. 


Ans: The amount of energy supplied iy current in unit time is known as electric power. 
Mathematically: 


QV W=PR 


ime 
Q.20. Define kilowatt hour? 
Ans; Kifdwatt — Hour 
The amount of energy delivered by a power of one kilowatt in one hour is called kilowatt — hour. 
Mathematically: 
One kilowatt — hol Ikwh = 1000 wx | hour 


= 1000 w x (3600s) 

= 36x 10°J =3.6 MJ 
14.12 Direct Current and Alternating Current 
14.13 Hazards of Electricity 
Q.21. Differentiate between A.C and D.C, 


Ans: 
aa wc ; 
Alternating currént (A.C.) 


KG HT : 
sal current (D.C.): 


The current which changes its 


alternating current, 

A.C current can transfer electrical 
energy over the long distances and 
can provide more power. 

The frequency of alternating 
current is 50Hz. 

A.C current is obtained from A.C 
generators and mains. 


Wave form of A.C 


AC Current 
* 


' 
| 
i 
| 


| Example 
| Current used in our houses. 


direction again and again is called |. 


Ee 


A current which always flows only 
in one direction is called the direct 
current. 

Voltage of D.C cannot travel very 
far until it begins to lose energy. 
The frequency of the D.C current 
is Zero. 
D.C current is obtained 
batteries and cells. 


Waveform of D.C 


from 


DC Carrent 


Example 
urrent from dry cells. 


Q.22. What are live and neutral wires? 
Aus: Electricity is distributed to various houses ina city from a power slalion ie means of two 
Wires, 


. 


Neutral wire 
One wire is earthed at the power station, so it is at zero potential. This wire is called 
neutral wire, This wire provide the return path ese unem It is a black or blue i in colour. 

Live wire 
The other wire on power station is at some certain potential called the live wire. The 
potential difference between both wire is.220. It is red or brown in colour. 

Q.23. How electricity is dangerous for us? _ . 

Ans: Our body is a good conductor of electricity through which current can easily pass. 
Therefore if a person holds live wire, then because of the presence of voltage in it, current 
will start flowing to bp eround through the human body which may prove fatal for the person. 

. mer What is cable? And how it should be used? 

Ans: “An insulated covered wire is known as cable”. . 

Cable should be used keeping the following things in mind: 

¢ Layer of insulation in the cable is perfect and is not damaged. 

* Sometimes a heavy current flow through the wire and it gets so hot that its insulation 
is burnt out and the wire becomes naked and it becomes dangerous. 

° Constant friction also removes the insulation from: the wire whereas too much 
moisture also damages the insulation. In such a situation it is advisable to use a cable 
with two layers of insulation. 

Q.25. Define fuse and write down its principle. 

Ans: “A small wire connected in series with the live wire is known as fuse wire or fuse”. 

Principle ' 

‘\ specified amount of current can safely pass through it. When the current following 

through it exceeds this limit. tt gets so hot that it melts. 

Q.26. What do you know about Fuse rating? 

Ans: We can determine the required fuse rating for a circuit. Suppose we want to insert a fuse for 

an air-conditioner or heater of power 3000W. If voltage supply is of 240V, then according 

to relation P =V x 1, we get | = 12.5A. The available fuses in the market are usually of 

_ falling SA, FOAL 13A, 30A ete. Hence, suitable fuse for this circuit would be of I3A, 

Q.27. Whatis Circuit Breaker? Also write down its principle. 

Ans: It is a safety device which ts used in place of fuse. Due to any fault when the current 
oxceeds the safety limit, then the button of the circuit bredker moves upward. Due to 
which the circuit breaks and the flow of the current is stopped in it. 


Principle 


Ans: 


VYhe current flowing through the electric circuit also flows Circust Breaker 
through the coil of the circuit breaker due to which the coil Contcts-> pagar 
becomes electromagnet. When the current is within its limits, 
the contact points of the circuit are connected to each ether and 
the circuit is completed. As soon as the current exceeds the 
limit, the magnetic force of the electromagnet is so increased oo 
that it attracts the iron strip towards it. Hence the contact points 2 oe 

are separated and the circuit breaks. 

What is the working principle of Earth wire? 

Whenever the inetal casing of the appliance, due to faulty insulation, ave connected with 
the live wire, the circuit shorts and a large current would immediately flow to ground 
through the earth wire and causes the fuse wire to melt or the circuit breaker breaks the 


Live 
Wire 


circuit. Therefore, the person who is using the appliance is saved. 


On what principle circuit breaker work? 

The current Mowing through the electric circuit also flows through the coil ar the circuit 
breaker due lo which the coil becomes electromagnet. When the current is within its 
limits, the contact points of the circuit are connected to each other and the circuit ts 
completed. As soon as the current exceeds the limit, the magnetic force of the 
electromagnetic is so increased that it attracts the iron strip towards it. Hence the contact 
points are separated and the circuit breaks. 

How earth wire is useful to us? 

Whenever the metal casing of the appliance, due to faulty faaulatien, pets eanieead with - 
the live wire, the circuit shorts and a large current would immediately [low to ground 
through the earth wire and causes the fuse wire to melt or the circuit breaker breaks the 
circuit. Therefore, the person who is using the appliance is saved. 
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“LONG QUESIONS 


N40 Electri€@Curren 
O.1 Define and explain the term electric current (14.1). 
Ans: Definition: 
~The rate of flow of electric charges through any cross-sectional area is called current.’ 
Mathematically: . 
If charges *Q” is passing through any area in time‘t’ the current ‘I’ flowing through it will 
be given as” 


charge 
current = ——— 
time 
. ; l= Q 
t 


Unit: ST unit of current is Ampere (A) 
A mpere: 
One ampere is the amount of electric current due to the flow of electric charge at the rate 
of one coulomb per second. 

ICOLOUMB _ lec 


Isecond Is 


JA= 


Flow of current through a conductor 
Consider a conductor in form of a copper wire. It has a large number of free electrons 
Which are in random motion just like the molecules of a gas confined in a container. 
Their movement does not obey any symmetry but they move in all directions. 

Motion of free electrons in absence of electric field 


% 


In absence of an electric field, rate at which the free electrons 
cross any section of the wire from right to left is equal to the 
rate at which they cross from left to right with the result that the 
net rate is zero. 


. Fig. 16.3 
So in-spite of the fact that electrons are. in motion, no current flows through any section 


of the conductor. 
lotion of free electrons in presence of electric field 


If one end of the copper wire is connected with positive Current 
terminal of a battery and other with its negative arn eer ee EA 


LY Pp. Nepee~ce'V,. 


terminal, an electric field E is established at each point a eS 
of wire. Now the free clectrons, because of their Flow of free electrons 


negative charge, experience a force in a direction oS ee 
: : an .t Fig. 16.4 

opposite to the direction of electric field E - 

Because of this force a net directed flow of free electrons takes place from the negative 

terminal of the battery towards ils positive terminal and an electric current begins to flow 

thrower the wire from the positive terminal towards the negative terminal of the battery, 


Direction of Mow of current 


The current flow due to negative charges has been changed with conventional current. 
"his current flows in the wire from positive to negative terminal of the battery i.e., 
current flows from a point of higher potential to a point of lower potential 


Current in solutions (electrolyte) 


Q.2 


Q.3 


Ans: 


In case of electrolyte its molecules in aqueous solution dissociate among positive and 
negative ions. So current in electrolyte is produced due the flow of both positive and 
Negative charges. 

Explain battery as source of energy (14.1) 

Batiery is one of the sources. of current. The electrochemical reaction pide: a battery 
separates positive and negative electric charges as shown in fig. 


— 
i es Electrical 
potenuaf energy 
bee BE converted to 
7 ‘ bd light ang heat 
Direction ot hére 
conventional 
current 


a 
Flow of electrons 


Fig.14.1: Schematic diagram of battery as a current source 


This separation of charges set up potential difference between the terminals of the 
battery. When we connect a conducting wire across the terminals of the battery. the 
charges can move from one terminal to the other due to the potential difference. 

Potential energy per unit charge: 


The chemical energy of the battery changes to electrical potential energy. The electrical’ 


potential energy decreases as the charges move around the circuit. This electric potential 
energy can be converted to another useful forms of energy (heat, light, sound etc.) it is only 
the energy which changes form but the number of charge carriers and the charge on cach 
carricr always remains the same (i.c. charge are not used up.) instead of electrical potential 
energy we usc the term electrical potential which is potential energy per unit charg ge. 

Define and explain the term conventional current (14.1). 

Definition 

“Current flowing from positive to negative ter minal of battery due to flow of positive 
charges ts catled conventional current.’ is 


Convential mean 


3ctore the idea of free electrons which constitute in metals, it was thought that current in 
conductors flowed due to motion of positive charges. Therefore, dis convention is still in used. 


Explanation 
When the ends ofa copper wire are at different temperatures, 
heat energy Hows trom one end of higher temperature to the 
end of lower temperature. The flow stops when both ends 
reach the same temperature. Water in pipe also flows in a 
pipe from high level to low level. Similarly when a conductor 
in connected to a battery, it pushes positive charges to flow i: 
current trom high potential to low potential as shown in fig. ai 
The flow of current continues as fong as there is a potential difference, Conventional 
current produces the same effect as the current flowing from negative terminal to the 
positive Lerminal due to flow of negative charges. 

Q.4 How we can detect and measure the electric current (14.1)? 

Ans: We use different electrical instruments which can detect and measure the current in the circuit. 

1. Galvanometer: 


“Cialvanometer is a device which is used to detect the presence of electric current in any circuit.” 

i. Ammeter: 

“.Ammeter is a device which is used to measure the current in ay circuit.” 
Importance of Galvanometer 
Galvanometer is very sensitive instruments and can detect small current. A current of few 
null amperes is sufficient in it. [deal galvanometer should have very small resistance to 
puss the maximum current tn the circuit. 

Polarity of galvanometer 
While making the connections polarity of the terminals of the galvanometer should be 

taken into consideration. Generally the terminal of the galvanometer- with red colour 
shows the positive polarity while that of with black colour shows negative polarity. 

How Amim ‘ter is formed? 
Atte, suitable modification galvanometer can converted into an ammeter. A suitable but 
small resistance is connected in parallel to the galvanometer, this circuit is called 
ammeter. A large current of the range such as 1A or 10 A can be measured: by means of 
ammeter, dike galvanometer ammeter is also connected in series, so that the current 
Howing in the circutt also passes through the ammeter. 
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Fig. 14.5: Schematic diagram showing the measurement of current 


Q.4: Define and explain the potential difference (14,2). 

\ns: Delinition: 
“Potential difference across the two ends of a conductor causes the dissipation of 
electrical energy inte other forms of energy as charges How through the circuit. 


Explanation: 

When one end A of conductor is connected to the positive terminal and its other end B is 
connected to the negative terminal of the battery then the potential of A peau: higher 
than the potential of as shown in figure. 

This cause a potential difference between the two ends at the conductor. The flow of 
current continues as long as there is a potential difference. The agent which provides the 
steady flow of current in the copper wire is the battery. As the current flows form higher 
potential to the lower potential through the conductor, the electrical energy (due to 
current) is converted into to other form i.e. heat and light etc. 

direction of current 


Fig. 34.6 


When current flows through the conductor, it experiences a resistance in the conductor. + 

The energy supplied by the battery is utilized in overcoming this resistance and_ is 

dissipated as heat and other form of energy. The dissipation of this energy is accounted 

for by the potential difference across the two ends of the conductor (light bulb) 

St unit of potential difference is volt. 

A potential difference of I volt across a bulb means that each coulomb of charge or | 

ampere of current that passes through the bulb consumers ] joule of energy. When a bulb 

iS lit, the energy is taken from the current and is transformed into light and heat energy. 
Q.6 Whatis mean by electromotive force? Write its equation and explain its unit.(14,3) 
Ans: Definition of e.m.f 

“It is the energy converted form non-electrical form when one coulombs of positive 

charge passes through the battery”. , 


OR . 
“it is the energy supplied by a battery to a unit charge when it flows through the closed circuit”. 
Equation: . 
mf = onetey 
charge es 

W 

- =— 

Q 


Where ‘W’ is energy converted from non-electrical forms to electrical'form.and ‘Q° is a 
positive charge. 


Unit of e.m.f . | 
SI units of energy and charge are Joule and coulomb, then the unit ofem.f will be JC” Le 
ener 
emf =e? 
charge 
= IC! 
e.mf = volt 


Hence if the e.m.f of the battery is 2V, the total cnergy supplied by the battery is 2 Joules 
when one coulombs of charge flows through the closed circuit. 


Explanation 
Sources of emf . , 
Batteries, thermocouples and generators are the best examples of the sources of e.m.f 
When a conductor is connected to battery current flows through it due to potential 
difference. A source of electromotive (e.m.f) converts non-electrical energy (chemical, 
thermal, mechanical into electrical energy. 

How do charges move a circuit? 
Battery supplies energy to the charges for continuous flow of current. The positive 
charges leave the positive terminal of the battery, pass through the conductor and reach 
the negative terminal of the battery. As this positive charge enters the battery at its lower 
potential point (negative terminal), the battery must supply energy, say W to the positive 
charge derive it to appoint of higher potential (positive terminal). 

Q.7 How we measured the potential difference and e.m.f across a cireuit?(14.3), 

Ans: The \leasurement of potential Difference . 
The potential difference across a circuit component (e.g., light bulb) can be measured by 
a voltmeter (Fig.) connected directly across the terminal of the component. The positive 
terminal of the cell is connected to the positive terminal of the voltmeter and the nega ve 
terminal of the cell is connected to the negative terminal of the voltmeter. An ideui 
voltmeter should have very large value of resistance so that no current passes through it, 
voltmeter is always connected in parallel with the device across which the potential 
difference is to be measured (Fig) 
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Electric-current 


Volt meter 
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Fig. 14.8: Schematic diagram for measuring potential difference in a dreuit. - 
The measurement of e.m.f . 
in general e.m.f refers to the potential difference across the terminals of the battery when 
it is not driving current in the external circuit. So in order to measure e.m.f of the battery 
we connect voltmeter directly with the terminals of the battery as shown in 
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Fig. 14 9: Schematic diagram for measuring 
e.m.f, of the battery 


14.4 Obms’s Law 


Q.8 States and explain Ohim’s law. What are its limitation? 
Ans: Ohnn's law: 
Vhe amount of current | passing through a conductor is 
direcy proportional to the potential difference V applied 
deross its ends, provided the temperature. and the physical 
state of the conductor does not change. 


Explanation: 


If *V" is the potential difference across the two ends of any conductor, then current I will 
Now through it. The value of the current ‘I’ changes with the ater in potential 
difference *V", hence by the definition of Ohm’s law, 


V xi 

V=(Constant) (1) 
=(R)I 

V EIR... eee (1) 


Where “R'is the constant of proportionality, and is the resistance of the conduetor. Its SI! 
units is Ohm. 


Resistance: , 
“The property of a Substance which offers opposition to the Aer of current through it is 
called its resistance”. 
Unit: 
SI unit of the resistance *R’ is Ohm. It ts qomed by the sy mbol. called Omega (£2). 
Definition of Ohm: 


“When a potential difference of one volt is applied across the ends of a conductor and | 
ampere of current passes thorough . then its resistance will be one ohm” 
Graphically representation: 


Ifa graph is plotted between the current ‘I’ and the potential difference ‘V’ a straight line 
will be obtained. 


Limitations of Ohm’s Law: 

Ohm's law is applicable when temperature of conductor is kept constant. It has been 

observed that only good conductors obey ohm’s law as Jong as the electric current 

through them is not very large and the physical state of the conductor also remains the 

sanie, 

Characteristics of Ohmic and Non Ohmic conductors 

0.9 Explain the V-I characteristics of Ohmic and non Ohmic conductor.(14.5) 

Ans: Materials that obey Ohm's law, and hence have a constant resistance over a wide range of 
voltages, arg said to be Ohmic.” ' 


-Ohmic Conductor: 


Ohmie conductors have a linear current-voltage relationship over a wide range of applied 
voltages as shown in figure: . 
The straight line shows a constant ratio between voltage and current, So Ohm’s law 1s 
obeyed. For example most metals show Ohmic behavior. 
| 
i 


| 
I 


——-+ \ 
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None-Ohmic Conductor 


Non-Ohmic materials have a non-linear current-voltage relationship. 


Example: « 
(i} Filament lamp 
(ii) Thermister 
(iii) = Filament lamp 
(i) Filament lamp: 
The fitament lamp shows the non-Ohmic materials properties. The resistance of filament 
rises (current decreases) as it gets hotter, which is shown by the gradient getting steeper 
as shown in fig. 
: ae 
. tint Nonearguatin 
(ii) Thermister: 
A thermister (a heat sensitive resistor) behaves 
in the opposite way as that of filament lamp. Its 
resistance decreases (current increases) as it gets 
hotter as shown in fig. ' euaen 
This is because on heating, more free electrons (A) 
. hecome available for conduction of current. (c) 
().10: Define resistance and its units. | 
Ans: Resistance: 


“The property of a substance which offers opposition to the flow of current through it is 
called its resistance”. 


Reason: 


Opposition to the on of current is due to the collisions of the moving electrons with 
atoms of the substance. 
Unit: 
Sl unit of the resistance ‘R’ is Ohm. It is denoted by the symbol, called Omega (Q). 
Definition of Ohm: 
Since, V =IR 


If we put V = 1 volt and | = | Ampere the value of ‘R’ will be | ohm, Thus, “When a 
potential difference of one volt is applied across the ends of a conductor and | ampere of 
current passes thorough it, then its resistance will be one ohm” 
Specific Resistance (Resistively) 
Q.11 Define and explain the term specific resistance. Discuss different factors which 
affect the resistance of conductors. (14.6) 
Ans: Definition: 
“The resistance of one meter cube of a substance is called its afeoNc resistance”. 
Explanation: 
A short pipe offers less resistance to water flow than a long pipe. A pipe with larger cross- 
sectional area offers less resistance than the pipe having smaller cross-sectional area. | 
Same is the case for resistance of wire that carry current .the resistance of wire depends ~ 
both om the cross-sectional area and length of the wire, current elo also depends upon 
the nature of the material of the wire. 
_Factors: 
At specific temperature resistance dperdis upon the following factors. 
(a) Length of conductor: 
Longer wires have more resistance than short wires. 
(b) Cross-sectional area of conductor 
Thick wires have less resistance than thin wires. 
{c) Nature of the conductor: 
Copper wire has less resistance than steel wire of the same size. 
Note: Electrical resistance also depends on temperature. 
MATHEMATICALLY EXPLANATION OF SPECIFIC RESISTANCE 
_ Atacertain temperature and for a particular substance; 
(1) Length and Resistance; 
The resistance ‘R' of wire is directly proportional to the length of the wire i.e. 
R«xL—->{i) 
It means if we double the length of wire its resistance will also be double and , if its 
length is halved its resistance would become one half. 
(2) Cross-sectional area and resistance 
The resistance ‘R’ of the wire is inversely proportional to the area of cross-section ‘A’ of 
the wire .1. Cc. 


Rig ig (ih) 
A 


It means that a thick wire would have smaller resistance than a thin wire. 
By combining these above relations. 


Rx Loe 
A 


Rat 


A 


L on 
R=p——> (il) 


Where "p’ is the constant of proportionality, known as specific resistance. 


Nature of conductor (specific resistance) 


Where p is the constant of proportionality known as specific resistance. Its value depends 
upon the nature of conductor i.e., copper, iron, tin and silver would each have a different 
values-of p. . 


Unit of specific resistance 


In above equation, if L = 1 mand A = Im* then R = p i.e., the resistance of one meter 
cube of a substance is equal to its specific resistance. According to above equation the 
untt of p is ohm-meter (22m) 


14.7 and 14.8 Conductor and Insulators 


Q.12: 


Ans: 


What is the difference between the conductors and insulators?(14.7 and 14.8) 
Conductors: 

Why do we always use metal wires for conduction of electricity? Because, they are good 
conductors of electricity and offer less resistance to the flow of current. But how can they 
conduct electricity with much ease? Metals like silver and copper have excess of free © 
electrons which are not held strongly with any particular atom of metals. These free 
electrons move randomly in all direction inside metals. When we apply external electric 
field these electrons can easily move in a specific direction. This movement of free 
electrons in particular direction under the influence of external field causes flow of 
current. in metal wires. The resistance of conductors increases with increase in 
temperature. This is due to increase in the number of collisions of electrons with the 
themselves and the atoms of metals. 


Insulators 


All materials contain electrons. The electrons in insulators, like rubber, however, are not 
free to move they are tightly bound inside atoms. Hence, current cannot flow through an 
insulator because there are no Iree electrons for the flow of current. Insulators have very 
large value of resistance. Insulators can be easily charged by friction and the induced 
charge remains static on their surface. Other examples of insulators are glass. wood, 


plastic. Tur, silk ete. 


14.9  Cambination of Resistors 

Q.13: How are resistance are connected in series? Describe the characteristics features of 
this combination. What is meant by equivalent resistance of a series combination? 
Find its value.(14.9) : 

Ans: In this method resistance are connected end to end and the circuit 
thus formed provides only one path for the flow of current. 1 | 


Characteristics of series combination 
(i) In this arrangement, the. magnitude of current that flows through 


each individual resistor is same. 
(ii) In series combination, the sum of voltages across each of the resistor is equal to the 
voltage of the battery connected across the combination. If the voltage of the battery is V 
and V|, V2, V3 are the voltages across the resistors R;, R2, R3 respectively, then 
V=V.itVitV3 
If the current passing through the resistors R1, R2, and R3 is 1, then 
V =IR,+IR2+ IR; 
V=I(Ri + R2+Ra) 2... (1): 
Equivalent resistance of series combination 
The equivalent resistance R, of a series combination is that resistance which is substituted 
in place of the combination, the same: current would flow through the circuit. Figure 
shows the equivalent resistance Re. Note. that the battery is sending the same current; 
whieh it was sending when the combination was connected in the circuit. By Ohm’s law, 
V = IR, . 
By substituting the value of V in equation (1), we have 
IRe= 1 (Ry + Ro +R3) 
; R,=R, +R2+R; 
Thus the equivalent resistance of a series combination is equal to the sum of the 
individual resistances of the combination. 
If resistances Ri, Ro, R3, ...... , Ry, are connected in series 


then their equivalent resistance can. be determined by the 
following equation. 


Ra = Ry + Ri Ro FP sacs + IR, 


Q.14: 


Ans: 


Features of Parallel combination 


(i) 


(ii) 


(iii) 


How are resistance are connected in parallel? Describe the characteristics features 
of this combination. What is meant by .equivalent resistance of a parallel 
combination? Find its value. (14.9) 

In this combination, resistances are connected in such a way that one end of all the 
resistors is connected to one point, say ‘A’ arid the other ends to another point ‘B’ as 
shown tn the figure, 
In the circuit formed, several paths are available for the 
flow of current. The total current is divided in these 


paths. The parallel combination has the following 
characteristics. . fig VA 12 Cheeg resistors en 


podiandinct LCearnGaenstigan 


In this combination, the potential drop across all the resistances is the same. The potential 


drop across each of the resistance in the figure will be V. 


The sum of the current flowing through the various resistances of this combination is 
equal to the total of the circuit. 


= Tie la alg: ciasences {1} 
As the potential drop across each resistance is V. So by Ohm’s law 
Vv Vv Vv 
l= — [,= — I;= — 
R, Ro R; 
By substituting the values of I), 12, I; in equation (1), we have 
Vv Vv V 
{= —- + — + — 
R, RR, R; 
1 1 1 
Or I=V(— t+ +) ne. (2) 
R, R, R, 


The equivalent resistance R, of the parallel combination is that resistance which when 
substituted in place of the paralle] combination does not alter the total current of the circuit. 


By Ohm's lawl = — 


€ 


By putting the value of | in equation (2), we have 


1 

pe ape ree ae 

RK; R, R, R, 

1 1 1 1 
Or a a 

RK, BR, ® BR, 
If resistances Ry, Ro, Ry oy... R, are connected in parallel then their equivalent 
resistance can be determined by the following equation. 


Advantages of Parallel 
. Parallel ctreuits have two big advantages over series circuits. 
(1) Each device in the circuit receives the full battery voltages. 
Each device in the circuit may be turned off independently without stopping the current 
owing to other devices in the circuit. This principle is used in our wiring. 
Electrical energy and Joule’s Law 
Q. [5: State and explain joule’s law. Derive its formula.(14.10) 
Ans: Joule’s law: 
Statement: 
~The amount of heat energy generated in a resistance due to 
flow of charges in equal to the product of square of current 
‘1’ resistance ‘R’ and the time during ‘t’.” 


Explanation: 
When water falis on turbine form higher gravitational]. Potential to lower gravitational 
potential. Then electrical energy is produced by the running of generator. 
Similarly when charge moves form a higher electrical potential to a lower potential it 
delivers electric current. . 
Hence the electric current, during when charges continuously move form a higher 
potential to a lower potential, becomes a continuous source of electrical energy. 
Mathematics formula: 
Consider two point with a potential difference *V’ volts. If one coulomb of charge passes 
between these points, the amount of energy delivers by the charge would be V joule, 
when *Q’ coulomb of charge flows between these two points, then we get QV joule of 
energy. It is represented by W. 
i.e. W=QV > (i) 
When charge °Q’ flow in time ‘t’ then by definition of current, we have. 


1-2 
t 
>Q=lt —> (ii) 


Put eq (it) iveg (1) 
“W = It V => (iii) 
This electrical energy can be converted into heat and other forms in the circuit. 
By Ohuins law. we have 
V =IR > (iv) 
Put eq(iv) in eg (11) we get, 
W = It (IR) 
So energy supplied by *Q° charge in given as: ; 
, W=I Rt 
This equation ts called joules law, 
Importance: 
Che heat energs produced can be ulilized for different usetul purposes. E.g 
(i) Bulb converts this energs into hehe and heat. 
i) Heater and fron convert this heat energy into heat. 
CijEleciie fans convert into mechanical energy. 
Note: When current pass through conductor (heater) we get heat 


Q. Lo: What is electric power? How it is calculate and write its unit.(14.11) 
Ans: Electric power: 
“The amount of energy supplied by current in unit time is known as electric power 
How power can be determined? 
Ifthe work done by the electric current in time ‘t’ is ‘W’ then ‘P’ is determined by the formula. 


lectric: 
Electrie power — clectricalenergy 
time 
=) 
Where "w" is the electrical energy given as:. 
W=QV (ii) 


pact — (ili) 


By definition of current 


Q., 
< e t 
Hence eq. (111) becomes 
P=IV (iv) 
By Ohim’s law 
V =IR-> (iv) 


‘Hence equation (iv) can be written as: 
Electrical power = P = 1 (IR) 
Electrical power - P= FR 
When current f iy passing through resistor R, the electric power that generates heat in the 
resistance is given by FR. 
Unit: 
The unit of electric power is watt which is equal to one joule per second. It is represent 
by the symbol W, 
Examples: 
: Electric bulbs commonly used in houses consume 25w, 40w, 60w, 75w, and 1000 w pf 
electric power. 
Q.17 What is kilowatt hour? How the cost of electricity in a house can be a calculated? 
Ans: “The amount of energy delivered by a power of one kilowatt in one hour is called 
kilowatt hour.” 
Explanation: 
Electric energy is commonly consumed in very large quantity he the measurement of 
which joule is a very small unit hence a very large unit of electric energy is needed which 
is called kilowatt hour. 
One kilowatt hour = = Kwh 
LO00W x (3600s) 
36 x 10° Ws 
- 3.6 x 10°Ws 


10" = Mega ~ M, Ws = J 


‘ 


Hence, 
One kilowaltl hour - 3.6MI 


Formula: 


. Power(watt)* time of use in hours ss 
The amount of energy in kwh = Power(walt)* une of use in hours 


1000 
Or 
ee , ._ Power(watt)* time of use in hours 
No. of units consumed = ———— ae = 


Calculation for cost of Electricity in House: 
The electric meter installed in our houses measures the consumption of electric energy in 
units of kilowatt hour according to which we pay our electricity bills. If the cost of one 
kilowatt-hour i.e., one unit is known then cost of electricity is calculated as: 

Formula: 

Cost of electricity = number of units consumed x cost of one unit 

Power(watt}« time of use in hours 


1000 
Direct current and alternating current 
Q.18: What is difference between D.C. and A.C.? OR 
Compare direct current (D.C) and alternating current (A.C)(14. 12) 
Ans: “The current which does not change its direction of flow is Known as direct current or d.c.” 
The current derived from a cell or a battery is direct current (D.C.) since it is 
unidirectional. The positive and negative terminals of d.c. sources have fixed polarity, 


therefore, level of d.c. remains constant with time as shown in figure. 


+2 S0SSee0e00080058 
rT ry lirtiy fl 


Cost of electricity = x cost of one unit 


DC circuit e" SoeSeSS0S0E00R8 
Battery with $4 
fixed polarity _ 2 gpa ; 


Fig. 14.13: Variation of D.C 
Current with time. 


Alternating Current (A.C) 
“The current which changes its direction of flow after regular intervals of time. is known. 


as alternating current or A.C.” The current produce by A.C generators changes ‘its 


polarity again and again as shown in fig: 
\ 


AC circuit 


Battery with 
changing 
palarity 


Voltage (V} 
Lt 
¢ 


Time (Sec) 


Characteristics of A.C 
Time period: The interval after which the A.C. voltage or current repeat its value is 
known as time period. 


Cyele: 
rhe set of all the value of current during one period is known as one cycle” 
Frequenes: The number of cycles completed by alternating current tm one second Is 
called ity frequency.” 
Vhe change in the values of voltage and euereal corresponds to the frequency of the 
sourve. In Pakistan, alternating current oscillates 30 time every second. Thus, its 
frequettey is 30F1z. . 

Importance of A.C: 
Alternating current has advantages that make it more practical for use in transferring electrical 
energy. The current supplied to our homes by power companions is alternating current. 

Q.19. How electricity is distributed in our house? How electrical appliances are connected in 
houses?(14.12) , 

Ans: Supply to Houses: : 
The electric power enters our house through three wires. One is called earth wire or 
ground wire (E). This caries no electricity. The earthy wire is connected to a large metal 
plate buried deep in the ground near the house the other wire is maintained as. zero 
potential by connecting it to the earth at the power station itself and is called neutral wire 
(N). This wire provides the return path for the current. The third wire is at a high 
potenual and is called live wire (L). 

Potential difference between live wire and neutral wire: 
The electric power enters our houses through wires, the potential difference between the 
live wire and neutral wire is 220V. 

Dangers 
Our body is a good conductor of electricity through which current can easily pass. 
Theretore. if a person holds live wire current will start flowing to the ground while 
passing through his body which may prove fatal for the person. 

How electric appliances are connected? 
All electrical appliances are connected .across the neutral and live wires. The same 
potential difference is therefore applied to all of them and hence these are connected in 
parallel! to the power source. 

Q.20 Explain the circuit of house wiring. 

Ans: The wires coming from power sub-station are connected to electricity meter installed in 
house. The output power from the electric meter is taken to the distribution board and 
then to the domestic electric circuit. 


q 


4 appliances. 


L¢liwey 


N (Neutral -- 


The main box contains fuses of rating about 30A.A separate connection is taken from the 
live wire for each appliance. Terminal of the appliance is connected to the live wire 
through a separate fuse and a switch. If the fuse of the one appliance burns out, it does 
not affect the other appliances. | 
How all appliances are connected? 
In house wiring all appliances are connected in parallel with each other.‘This means they get 
the full mains voltage and one can turn on any appliance without having to turn on another. 
14.13 Hazards of electricity: 
Q. 21: Discuss some faults in electrical circuits that may cause electricity hazards.(14.13) 
Ans: Electricity has become part and parcel of our lives, care should be taken to save ourselves 
form its hazardous.effects. 
Major dangers: 
Major dangers of electricity are: 
(i) Electric shack. 
(11) Fire, 
Some major faults in electrical Circuit: 
These are the major faults in electrical circuits that a cause electrical hazards. 


ie Insulation Damage: 
How insulation damage: 

(i) Excess of current: Electrical current exceeds the rated current carrying capacity of the 
conductor it can produce excess current that can damage insulation duc to overheating of 
cables. 

(ii) Friction: Constant friction may also remove ‘the insulation from the wire. 


(iii) Moisture: Too much moisture also damages the insulation because moisture decrease 
resistance and increase the rate of current. 

How Circuit become short? 

(1) A short circuit occurs when circuit with a very low resistance is formed. The low 
resistance causes the current to be very large. 


ai) When appliances are connected in parallel, each additional appliances placed in circuit 

reduces the equivalent resistance (Re) in the circuit increase the current through the 

wires. This additional current might produce enough thermal energy to melt the wiring’s 
insulation, cause a short circuit, or even start a fire. 

Gti) Short circuit can also occur when the live wire and the neutral wire come in direct 


contact. 
Neutral wire (N) 
Ground 
Direct contact of 
Pid wires (short circuit) 
Live wire (L) Low resistance here 
Fig. 14.16: Short circuit 
Precautions: 


Cable: All electrical wires are well insulated with plastic cover for the purpose of safety. 
Plastic is a good insulator. Such an insulation covered wire is called cable 
i. Im order to avoid dangerous situation it is advisable to use a cable with two layers of 


insulation, ; 
ii. Don’t use naked current carrying wires. 
“iii. ° Do not fly kites near electricity naked lines. [t may cause some fatal accident. 
Be Damp Conditions: 


We environment is called damp conditions. 
Dry human skin has a resistance of 1000,000 ohms or more. But under damp conditions 
; resistance of human skin is reduced drastically to few hundred ohms. Therefore never 
operate any electrical appliance with wet hands. The switches, plugs, sockets and wires 
must be dry. 
14.14 Safe Use of Electricit 
Q. 22: Briefly describe the importance of safety devices.(14.14) 
Ans: “The electrical devices which prevent the damage of electrical circuits appliances and 
property are called safety devices. 
Examples: 
(1) Fuse 
(11) Circuit Breaker 
(iii) Earth wire 


Importance: 
In order to protect persons, devices and property form the hazards of electricity. There is 
a need of extensive salety measures in household electricity. Safety devices prevent 
circuit form overloading that can occur when too many appliances are tumed on at the 
same time or when a short circuit occurs in one appliance, 


Ge 
Ans: 


Construction: Fuse is made of a short and thin 


Working: If a large, unsafe current passes through 


Write a note on fuse: 

Definitions: “A fuse is a safety device that is 
connected in series with the live wire in the 
circuit to protect the equipments when 
excess current flows,” 


piece of metal wire that melts when large 
current passes through it. 


the circuit, the fuse melts and breaks the 
circuits before the wires becomes very hot 
and cause fire. 


Fuse rating: Fuse are normally rated as 5 5A, 10A, 13A and 30 A etc. 


Safety Measures: 


(1) 


(ii) 
(lit) 


Q. 24: 
Ans: 


We can determine the fuse rating of circuit, let use determine the fuse rating of air 
conditions of power 3000W. 


P = 3000W. 

V = 240 Volt 

l=? 

P=VI 
Pp 

=> |=— 
Vv 
= igh 

240 


Hence suitable fuse for this circuit would be 13A. 

Following safety measures should be taken while using fuses in house hold electrical 
circuits. 

fuses to be used should have slightly more rating than the current which the electrical 
appliance in will draw under conditions. For example, for a lightening choose a 5A fuse 
as the current drawn by each lamp is very small (about 0.4A) for a 100 W lamp. In such 
circuit |0 lamps of 100 W can be safely used because the total current drawn is only 9A 
which can be calculated using the formula P = V1 

Fuses should be connect to the live wire so that the appliance will not become live after 


the fuse has blown. ; 

Switch off the main before changing any fuse. ,. 7 

What is the principle of circuit breaker?(14. 14y / 

Circuit Breaker: 

The circuit breaker acts as a safety device in the same Way as a fuse. It disconnects the 


supply automatically if current exceeds the normal value.’ 


Working principe When the normal current passes through 


Anstignee and large current flows through the live wire, 


tee agtl Dactaba 


Coqepebe ds 


the livgewre the electromagnet is not strong enough to 
separate the contacts. [f something goes wrong with the 


te electromagnet will attract the iron strip to separate 
the contracts and break the circuit. The spring then 
keeps the contacts apart as shown in figure. 


Idee 
byte 


@O< Piva 
| 


aoe Spe ays 


Atter the fault is repaired, the contacts can then be pushed back together by pressing a 
bottom on the outside of the circuit breaker box. 


: Explain the importance of Earth wire.(14.14) 


Earth Wire: 

Sometimes, even the fuse cannot capture the high currents coming from the live wire into 
the household appliance. Earthing further protects the user form electric shock by 
connecting the metal casing of the appliance to earth (a wired connection to the bare 
ground) many electrical appliances have metal cases, including cookers, washing 
machines and refrigerators, the earth wire provides a safe route for the current to flow 
through, if the live wire touches the cashing as shown in fig below. 


Switch Fuse Insulated cable |. ing a 
[——— 


Neutral wire 


. 


So tarthwire . 
Fig. 14.20 


We will vet an electric shock tf the live wire inside an appliance comes loose and touches 
the metal casing, However, the earth terminal is connected to the metal cashing, so the 
current goes though the earth wire instead of passing through our body and causing an: 
electric shock, A strong current passes through the earth wire because it has a very low 
resistance. This breaks the fuse and disconnects the appliance. 

Working principle of Earth wire 

Whenever the metal casing of the appliance, due to faulty insulation, gets connected with 
the live wire, the circuit shorts and a large current would immediately flow to ground 
through the earth wire and causes the fuse wire to melt or the circuit breaker breaks the 
circuit. Therefore, the person who is using the appliance is saved. 


UNSOLVED NUMERICAL PROBLEMS 


Q.14.1 A current of 3mA is flowing through wire for 1 minute. What is the eCnaree flowing 
through the wire? 
Solution 


Gisen Data 
Current = 1=3mA 
[=3x10°A (.. milli=m= 107) 
Time =t = !min 
 T=1 x 60 = 60 sec. 

Required: 

Charge = - Q= =? 
Formula 


1-2 
T 
= Q=lxt 
Q=3x 10° 60 
Q=180 x 10° C Ans 
Q. 14.2 At 100,000 Q how much current flows through your body if you touch the terminals 
of a 12-V battery? If your skin is wet, so that your resistance is only 1000 Q, how 
much current would your receive form the same battery? 
Solution: 
Given Data 


R, = 100, 000 
V = 12 volts 
R= 1000 2 
Required 
(a) I; =? 


(a) Formula: 


I} =12x 10°A 
1) =1.2 x 107A Ans 
(b)} Formula: 
- WV=IR 


Vv 
=> = —_ 


“1000 
I=12 x 10°A | : 
ly = 1.2 x 107A Ans 
Q.14.3 The resistance of a conductor wire is 10 MQ. If a potential difference of 100 volt is 
applied across its ends. Then find the value of current passing through it in mA. 
Solution: a ‘ 
Given Data . 
Resistance = R = 10 MQ= 10 x 10° (..M = 10°) 
Potential difference = V = 1000 vol 


Required: 
Current =] =? 
Formula V=IR 


=> [=— 


_ 100 


10x 10° 
1=10x 10° 
1=10°A 
[=10?x 107A 


1=0.0! mA 


Q.14.4 By applying potential difference of 10 V across a conductor a current of 1.5A passes 
through it. How much energy would be obtained from the current in 2 minutes? 
Solution: 
Given Data 


V = 10 volt 

|= 1.5 Amp 

Time = t= 2min= 2 x 60 = 120 sec. 
Required: | 

Energy = W =? 
Formula: 

W =FRt 

W =I(IR)t 

W=[(V)t 

a) (120) 

= 1800) Ans, 


Q.14.5 Two resistances of 2kQ ee are joined in series, if a 10V battery is apanIMEe ree across 
the ends of this combination, find following quantities. 

(a) The equivalent resistance of the series combination. 

(b) Current passing through each of the resistances. 

(c) The potential difference across cach resistance. 


Solution: 
Given Data 
Value of first resistance = Rl =. 2KO=2x107Q 
Value of second resistance = R2 = 8KQ = 8xl0'O 
_ Potential of battery = Vv = 10¥V | 
Required: 5 OE 
(a) Equivalent resistance in series = = Re = ? 
(b)Current through each resistance = l = ? 
(c)Potential difference across first resistance = V1 
Potential difference across second resistance = -V2 = 
Formula: 
(a) Equivalent resistance = “Re = R, +R3 
Re = 2KQ + &KQ 
= 1OKQ 


Hence equivalent resistance is 1OKQ 
(b) As the circuits is in series so same value of current will pass through each 
resistance. 
= I, 
IRe | 


r 
ee 
| 


By putting value 
10 
10x10" 
| = | x 10° 
i = ImA_ 
(c) Potential difference across first resistance = V, =[R,;= 1x loex2x 10° 
= 2V 
Potential difference across second resistance = V2=IR2 
Os 1x 10° x8 x10? 
| = gv 3 
Hence current through each resistance is ImA and potential difference across first 
resistance is 2V and potential difference across second resistance is 8V. 
Q.14.6 Two resistance of 6kQ and 12kQ are connected in parallel. A 6V battery is 
connected across its ends, find the values of the following quantities: 


(a) Equivalent resistance of the parallel combination. 
(b) Current passing through each of the resistances. 
(c) Potential difference across each of the resistance. 
Solution 
4 
Given Data ) 
Ri = 6KQ=6x 10D 
Ra = IPKQ= 12x LOO 
V = 6V 
(a) Equalvalent resistance i = ? 
(b) Potential differnce across Ry = Vi = = 
Potential differce across R- = V2 = ? 
(c) Current through resistance = Ry = [, = ef 
Current through resistancer - I> = _ 
(a) Formula: 
» Ae 
R, R, &, 
| _ re 
R. QO 10° 12°10) 
7 2+1 
12x10 
— 3 
12x10' 
] 7 l 
R, 4x10 


R = 4KQ 


Hence equivalent resistance is 4KQ 
(b) As the circuit is parallel so potential difference across cach resistance 15 equal to 
potential of battery, 


V = V,=V2=6V 
i ih , Vv 
(c} Quantity of current through first resistance = F —— 
. I 
6x10" 
= 1x 10° 
Ih a imA 
Quantity of current though second resistance, = — 
— a - 
1210? 
—C ww 
2x10" 
= 0.5 1° 
I, a 0.5mA 


Hence quantity of current is ImA and 0.5 mA 
Q.14.7 An electric bulb is marked with 220V, 100W. Find the resistance of the filament of 
the bulb. If the bulb is used 5 hours daily, find the energy in kilowatt-hour 
consumed by the bulb in one month (30 days). 
Solution 
Given Data . 
Voltage of bulb = V = 220V 
Power of bulb = P ; 
Daily use of bulb = t = Sh 
No. of days for bulb = 3 
Required: . 
Resistance of bulb filament = R = ? . 
Energy consumed by bulb E = Es 


Formula 


But according to Ohm’s law 


So 


V 


P = «RR 
V 
P = a 
: R 
a. 2 2 
P 
By putting values 
| R _ (220) 
100 
R _ 48400 
- 100 
. R = 4840 
Time in 30 days =: 30 x 5 = 150 hours 
Energy in kilowatt hour _ = Powgre my) * time (hour) 
1000 
_ 150x100 
1000 
= Sk Wh 
= iSkWh 


O.14.8 An incandescent light bulb with an operating resistance of 95 Q is labeled “150 W." 
Is this bulb designed for use in a 120-V circuit or a 220-V circuit? Explain with 
calculations. (it has’been designed for 120 V as is evident form the power formula 
i.e.(P =V1). Ans. 

Solutions: 

Given Data 


R=95Q. 
Power = P= 150 W 
Required: 
For which voltage bulb is designed =? (120V or 220V) 
Formula: = 
P=IR 
150 = 1°(95) 
150 
= = 
: 95 
I = 1.5784 
I = J1.578 
J = 1.2565 
V = [IR 
Vv = (1.2565)(95) 
V a 119.37 valt 
Vv 120volt 


(his bulk is designed for [20¥ 


O.14.9 A house is installed with 


(a) 10 bulbs of 60 W each of which are used 5 hours daily. 
(b) 4 fans of 75W each of which run 10 hours daily. 
(ec) One T.V. of 100 W which is used 2 hours daily. 


(d) one electric iron of 1000 W which us used hours daily. 
If the cost of one unit of electricity is Rs. 4. Find the monthly expenditure of 
electricity (one month = 30 days) 


Solution 
Given Data 
Power of 10 bulbs = 60x10 = 600W 
Power of 4 fans =" 75x4 = 300 W 
Power of | iron = 1000 x | = 1O00W 
Power of | T.V S 100 x | = 100 W 
Price of per unit = Rs. 4 
° Required; 
Monthly cost of electricity of house = ? 


Formula: 


Power (Watt) x time (hour 
Energy consumed by bulb = pe OwSL Cat) as (hour) 


1000 
7 600x5x30 90000 
1000 ~=—S-:1000 
= 90 unit 
Energy consumed by fans = | power aps ineouy) 
. 1000 
‘ _ 300x10x30 601000 
| 1000 ~=———«1000° 
= 60 Units 
Energy consumed by T.V = Dleehaial miele os 
1000 - 1000 
= 15 units 


90 +90 + 604 15 
= 255 Units 
255x4= 1020 Rs. 


Henee loll price of electricity ts 1020 rupees. 


Total consumed energy in units 


1H 


Price of electricity 


Q. 14.10 A 100 Wolamp bulb and a 4 kW water heater are connected to a 250 VY supply. 


Calculate 

(a) The current which flows in each appliance and 

{b) The resistance of each appliance when in use 
Solution: 


Given Data 


Power = Py - 10OW (lamp) 

Power * Ps ~ 4hW (heater) 
Pe=4« 10°W 
Vo= 250 Volts 


Required: 

(iu) ] ‘ - By 
[.-+? 

{b) R, =? 
Iz. ae ? 


Formula: 
Current in Lamps (ly) 


ia? 
Pie VI, 
a 
v 
1a 
250) 
1 =O4A Ans. 
(a) Current in heater; (12) 
PE 
Paz Vis 
r¢ 
=> .=—> 
ae 
_4«10° 
250 


1; = 0.016 x 10°A 

1=16A Ans. 
(by Resistanee ol Lamp: (Ry) 

V=IR 

V=IThR, 

2750 = (0.4)R, 

250 

04 

6250) - Wy 

Rl 62502 Ans, 


(e) Resistance of heater; (R2) 
V=aIR 
V = laR, 
250 = 16(R3) : 
i) Ue 
«16 
15.625Q =R> Ans. 
Q.14.11 A resistor of resistance 5.6 Q is connected across a battery of 3.0 V by means of wire of 
negligible resistance. Current of 0.5 A passes through the resistor. Calculate the 
(a) power dissipated in the resistor 
(b) total power produced by the battery 
{c) Give the reason of difference between these two quantities. 
Solution: Given that, 
Resistance R = 5.6Q 


Voltage V = 5 

Current 1 =0.5A 

Required: 

(a) Power dissipated P =? 

(b) power produced by the battery P =? 

(c) Why these two quantities differ - =? 
Calculations: . 
Using the formula . 
P=VI 

We know that 

V=IR 

P=IR 


By putting the values 

P =(0.5A)" (5.6Q) 

= 0.25A x 5.6Q 

P= 1.4W Ans. 

(b) Using the formula 

P=VI 

By putting the values 

P=3V+0.3A 

P= 1.5 W Ans. 

(c) Because some power is lost by the internal resistance of the battery 


REVIEW QUESTIONS 


[3.t Demonstrate by an experinient that a magnetic field is produced around a straight current 
carrying conductor, 


See Q. No. 2 ' 
15.2 State and explain the rule by which the direction of the lines of force of magnetic field 
around a current carrying conductor can be determined. | 
See Q. No. 5 


15.3. Your are given an unmarked magnetized steel bar and bar magnet its north and south ends 
marked-N and S respectively. State how would you determine the polarity at each and the 
unmarked bar? 


When one end of unmarked magnet bring close to end iN of marked magnet. If marked 
magnet attract the unmarked then this show that there is south pole on unmarked and if 
‘N" pole of marked magnet repel the end of unmarked, this show that there is also north 
*N’ pole of unmarked magnet. 


[5.4 When a straight current carrying conductor is placed in a uieanetis field, it experiences a 
force. State the rule by which the direction of this force can be found out. 


See Q. No. 5 

135.5 State that a current carrying coil in a magnetic field experiences a torque. 
See Q.No. 6 

15,6 What is an electric motor? Explain the working principle of D.C motor? 
See Q. No. 7 


15.7 Describe a simple experiment to demonstrate that a changing magnetic field can induce 
e.m.fin a circuit, 


See Q. No. 8 


15.8 What are the factors which affect the magnitude of the e.m.f induced in a circuit by a 
changing magnetic field? 


See Q. No. 9 


15.9 Describe the direction of an induced e.m.f in a circuit? How this phenomenon is related 
to the conservation of energy? 


See Q.No., 10 
15.10 Draw a labeled diagram to illustrate the structure and working of A.C. generator. 
See Q.No. 11 


15.11 What do you understand by the term mutual induction? Name and define SI unit of 
mutual inductance. 


See Q.No. 12 
15.12 What is transformer Explain the working of transformer in connection with mutual induction. 
See Q.No. 13 


ANS: 


13.3 


Ans: 


Ans! 


CONCEPTUAL QUESTOINS 


Suppose someone handed you three similar iron bars and told you one was not 
muatgnet but, the other two were. How would you find the iron bar that was not the 
mMagiet, 


Vake wo bars ata time and test the nature of force-between their ends. This can be done 
by bringing Ovo bars close together, If changing the ends of two bars also changes the 
nature (attraction or repulsion) of force, it means both bars are magnet. If there exists a 
force of attraction (even on charging the ends) between the bars, it means one of the bars 
Is not magnet. To test which one is not magnet bring each bar close to the third bar. In 
case of attraction between bars (even by changing their ends), the first (or second) bar 
Will not be magnet while the-third bar will be magnet. 


Suppose you haye coil of wire and a bar magnet. Describe how you could use them 
to generate and electric current. 


By moving a magnet and coil towards each other or away form each other would induce 
voltage in the coil. This induce voltage will cause current in the coil. You can also induce 
current in the coil by moving magnet and keeping the coil fixed and vice versa. 


Sensitive 
Gaivanometer 


Which devise is used for converting electrical energy into mechanical energy? 

Motor is an electrical device which can be used to convert electrical energy into 
mechanical energy as in fans. 

Suppose we hang a loop of wire so that it can swing easily. If we now put a magnet 
into the coil, the coil will start swinging. Which way will it swing relative to the 
magnet and why? ; 

The coil will swing opposite to the direction of motion of the magnet according the lenz’s 
law. It is due to the fact that current in the coil is always induced in such a way so as to 
cancel the cause which induces it. 

A conductor wire generates a voltage while moving through a magnetic field. In 
what direction should the wire be moved, relative to the field to generate the 
maximum voltage? 

To generate maximum voltage through the conductor, it must be moving perpendicular to the 
direction of magnetic field in this case maximum magnetic force will act upon the conductor. 
What is the difference between a generator and a motor? 

A motor is essentially an electrical inventor that operates in reverse. A generator converts 
vlectrical energy into mechanical cnergy. Where as a motor converts electrical energy 


into mechanical energy. 


15.8 


Ans: 
15.9 
Ans: 


What reverses the direction of electric current in the armature coil of D.C. motor? 


Vo reverse the direction of current the connection to coil is made through an arrangement 
of brushes and a ring that is split into two halves, called splitting commutator. The split 
ting is ranged so that each half of the commutative changes the brushes just as the coil 
reaches the vertical position, Changing brushes reverse the current in the loop. 


Commultatar 


eo, 


A wire lying perpendicular to an external magnetic field carries a current in the 
direction shown in the diagram below. In what direction will the wire move due to 
the resulting magnetic force? 


was 


According to Fleming’s left hand rule it will move downward direction. 
Can a transformer operate on direct current? 


No, the cycle doesn’t change in D,C. that is why there is not change in magnetic flux in. 
core of transformer, that is why, there is no change of flux in secondary coil and current 
is not induced. | 


INFORMATION BASED QUESTIONS AND THEIR ANSWERS 


Activity (Page 129) 


Q.1 


Ans. 


Suppose the direction of current passing through two straight wires is same. Draw 
the pattern of magnetic field of current due to each wire. Would the wires attract or 
repel each other? 


When current flows through wires in the upward direction, the magnetic field lines 
around each wire are in the form of concentric circles as shown tn fig. 


The magnetic field lines of two wires cancel the effect of each the in the space between 
them. Hence, the two wires attract cach other due to weak magnetic field between them 
and the stronger magnetic field on the other sides of the wires, 


(4) 


EXERCISE 


‘MULTIPLE CHOICE QUESTION 


Which statement is true about the magnetic poles? 

(a) Opposite poles repel (b) Like poles attract 

(c) Magnetic poles do not effect each other. (dA single magnetic pole does not exist 
What is direction of the magnetic field lines inside a bar magnet? _ 


(a) From the pole of south pole 6} From south pole to north pole 
({c) Froin side to side (d) There are no magnetic field lines 
The presence of a magnetic field can be detected by a 

(a) Small mass (b) Stationary positive charge 

(c) Stationary negative charge a3 Magnetic campus 


If the current in a wire which is placed perpendicular to a magnetic field increases, 
the force on the wire 

Increase (b) Decrease (c} Remain the same (d) Be zero 
A D.C motor converts 
(a) Mechanical energy into electrical energy (b) Mechanical energy into chemical energy 
c) Electrical energy into mechanical energy (d) Electrical energy into chemical energy 
Which part of a D.C motor reverses the direction of current through the coil every 
half cycle? 
(a) The armature 45) The commutator | (c) The brushes (d) The slip rings 
The direction of induced e.m.f in a cifcuit in accordance with conservation of | 


* (a) mass (b) charge (c) momentum ued) energy 
The step-up transformer 
(a) Increase the input current WS) Increases the input voltage 
(c) Has more turns in the primary (d) Has less turns in the secondary 
The turn ratios of a transformer is 10. It means 
(a) Is = [01p (b) N, = N,/10 WO Ns = ION, (d) V, = Vp/10 


ANSWER KEY 


SHORT QUESTIONS 


S2and S82 ‘Magnetic Effects of a Steady Current ‘and Force on a Current — Carrying 


(t) 


AWS: 


(3) 


ANS: 


(4) 


Ans: 


* Conductor Placed in Magnetic Filed 


How magnetic lines of force are formed in the straight current carrying conductor? 
When current passes through a conductor; a 
magnetic feld ts produced i the space 
around it. If the conductor is a straight wire, 
the lines of foree of this magnetic field 
would be in the form of concentric circles . 
These lines of force can be traced ona piece 
oF cardboard with the ney of a compass 
needle. 

Whatis Right Hand Grip Rule? 

The Right Hand Grip Rule: 


“Grasp a wire with your right hand such that your thumb pointed in the direction of the 


~ Magnetic fleld 
a “anes 
: s 


Jerre nl 


conventional (positive) current. Then curling fingers ef your hand will point in the 
direcuon of the magnetic held 


What do the cross (x) and dot (*) stand for? 

A dot (*) indicates that the current is directed out of the plane of the paper Le. it ts 
flowing towards us where as a sign of cross (x) would mean that the current is directed 
into the paper i.e. itis flowing away from us. 

Write down the rules to find the polarity of solenoid. 

Right Hand Grip Rule: 

if we grip the coil with our right hand by curling our fingers in the direction of the 
conventional current, our thumb will indicate the north of the coil. 


Field (North) _& 


NO), oD: my oy S 


(6) 


Ans: 


(7) 
Ans: 


(8) 


(9) 


(10) 


Ans: 


15.3 and 15.4 Turning effect on current carrying coil in magnetic field and D.C motor 


State Fleming’s Left Hand Rule. 


Vhe direction of the force acting on the wire can be determined by Fleming’s left 
hand rule. 


“According to this rule. stretch the thumb, forefinger and the middle finger of the left 
hand mutually at right angle to each other. If the forefinger points in the direction of the 
magnetic field, the middle finger in the direction of the current, then the thumb would 
indicate the direction of the force acting on the conductor”, 

Force Magnetic field 


/ 


Current 


When the force on the current carrying conductor in a magnetic field is maximum 
and when it is minimum? 
When the current carrying conductor makes an angle of 90° with the magnetic field or it 


is perpendicular to the field, force on it is maximum. If the conductor ts placed along or 
parallel to the magnetic field, no force acts on the conductor. 


What is D.C. Motor? 

“D.C, motor is a device that converts the electrical energy into mechanical energy, which 
is uttlized for different types of work”. 

Describe working Principles of D.C Motor. 


Working Principles 


When a current-carrying coil-is placed in wgenetiod field it experiences a couple due to 
which the coil begins to rotate. A D.C motor operates on this principle., 


How can we make the coil of D.C Motor rotate continuously 

The coil can be rotate continuously by reversing the direction of the current just as the 
coll reaches its vertical position. This reversal of current will allow the coil to rotate 
continuously. To reverse direction of current, the connection to coil is made through an 
arrangement of brushes and a ring that is split into two halves, called a split ring 
commutator as shown in figure. Brushes, which are usually pieces of graphite, make 
contact with the commutator and allow current to flow into the loop. As the loop rotates, 
so does the commutator. The split ring is arranged so that each half of the commutator 
changes brushes just as the coil reaches the vertical position. Changing brushes reverse 
the current in the loop. Asa result, the direction of the force on each side of the coil 1s 
reversed and it continues to rotate. 


What is the function of split rings in D.C. motor? 
Split rings connect the coil to the battery through carbon brushes. When coil rotates 


between the pole pieces of a magnet, split rings keep the current in the same direction in 
the rotating coil. Split rings change the direction of current in the sides of coil after every 
half cycle, so the direction of force is changed aficr every half cycle. 


(11) 
As: 


(12) 
Ans: 


Ans: 


How the total force acting on the armature can be increased? 
The total forge actieg on the armature can be inergased by 
* = lnereasing the number of tums on the coil 
4  Inereasing the current in the coil 
*® = Inereasing the strength of the magnetic fleld 
* = Increasing the area of the coil 
What is the function of carbon brushes in D.C. motor? 
Two carbon brushes are used to press slightly against the split rings by means of springs 
und give continuous passage of current to the coil, 
15.5, 15.6 and. &5.7 Electromagnetic Induction, Direction of Jaduce emf - 


Lenz’s Lawand A.C generator 92. Fp0) Loe 


(13) 
Ans: 


(14) 
Ans: 


(13) 
Ans! 


(16) 


Ans: 


(17) 
Ans: 


Define electromagnetic induction. 
The process of generating an induced current in a circuit by changing the number of 
magnetic lines of force passing through it is ae electromagnetic induction. 


Sensitive 
Galvaneometer 


State Faraday law of Electromagnetic Induction. 
“The value of the induced ean.fis directly proportional to the rate of change of flux”. 


Mathematically: 
_ @ dd 
eu, f = rate of change of magnetic flux = 
f 


Define A.C, Generator. 
~A device which produces or generates an alternating e.m.f is called A.C. generator”, 


A.C. generator converts mechanical energy into electrical energy. 


Write down the principle of A.C. generator. 
When a coil rotates in a magnetic field, the flux passing through it continuously changes. 


This change of flux induces an e.m.f in the coil. This is the principle on which an A.C 
generator works. 

What is meant by magnetic flux? When it is maximum and minimum? 

“The number of magnetic lines of force passing through a certain surface is known as 
magnetic flux passing through that surface” 

It is maximum when the area is held perpendicular to the aneaice of magnetic lines and 


minimum when the area is held parallel to the direction of magnetic lines of foree. 


(18) Js it possible that a constant current flowing in a coil produces an induced current in 
another coil? . 

Ans: No, a constant current flowing in one coil cannot produce induced current in another coil. 
In order to produce induced current in another coil, the current in first coil must be 


changing continuously so that magnetic flux may pass through another coil 


15.8 and 15.9 Mutual induction.and Transformer 
(19) Define Mutual induction. ; 
Ans: “Ifa current is induced in a circuit due to a change of current in another circuit, this 


phenomenon is-known as mutual induction” 
Lnit: 
S.1 unit of mutual induction is Henry 


(20) Define Self Induction. 

Ans: “If the current through a coil or a circuit changes and this change induces an e.m.f in the 
circuit itself, the phenomenon is known as self induction” 

(21) Define Transformer. 

Ans: “This is an electrical device which is used to increase or decrease the value of alternating voltage”. 


Result 


(22) What do you know about Primary coil and Secondary coil? 


Primary coil 
Ans: “The coil of transformer in which the change tn current produces induced current in 


another coil is known as primary cou”, 


Secondary coil 


23) 
Ans: 


(24) 
Ans: 


(26) 


Ans: 


: . . : : i ts . rae F . at 
“The second coil of transformer in which current is induced is known as a secondary coll”. 
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Define Step Down Transformer and Step Up transformer. 
Step Down Transformer 

If the number of turns in the secondary coil is less than the number 
of turns in primary coil (N, <.N,), then such transformer is called 
step down transformer, It is used to decrease the A.C. voltage. 


Step lp Transformer 


Ifthe voltage applied to the primary coil is to be increased, the 


iH 
UHH 


number of turns in the secondary would be larger as compared 


to number of turns ine the primary, (V,,< NM.) Such a 


transformer ts known as a step up transformer. 
What is the function of core in the transformer? 
The iron core enhanees the magnetic Hux produced in the primary coil and the magnetic 


Hux linked to the secondary coil through iron core. : 


State Lenz’s law? 

“The direction of an induced current in a 
circutl 1s always such that 11 opposes me 
cause that produces it" 


Prove that Lenz law is a manifestation of the law of conservation of energy, 


or 
How does Induce e.m.f relate to conservation of energy? 

Induce em.Pand conservation of energy 

Ib awe appty the law of conservation of energy to electromagnetic induction, we realize that 
the clectrical energy induce tn a conductor appears from the kinetic energy of the mov ing 
magnet, We do some work on the magnet to bring it close to the solenoid. This work done 
consequently appears as clectrical energy is the conductor, Thus mechanical enerey of our 
hand used to pith the aiignet towards or away from the coil results ito electrical energy, 
Hence Leng haw is qanantfesiation of the haw of couservation of energy, 


(27) 


Ans: 


(28) 


(29) 


(30) 


Why alternating voltage is stepped up at the generating station? 

Ulectric power ix usually generated at places which are far from the places where it 1s 
consumed, The power is trarismitted over long distances at high voltage to minimize the 
loss of energy in the form of heat ae transmission. -As heat dissipated in the 
transmission cable of resistance R is F Rt. Hence by reducing the current through the 
cable, power loss in the form of heat ae can also be reduced. So the alternating 
voltage ts stepped up at the generating station, 

How voltages are stepped down? 

High voltages are transmitted to the main sub-station. This voltage is stepped down and is 
transmitted to the switching transformer station or the city sub-station. At the city sub- 
station it ts further stepped down to 20V and supplied to the consumer. 


Why mains power is supplied as alternating current? 


eae oe play an essential part in power distribution. Transformer work only avith 
. This is one reason why mains power is supplied as alternating current. 


What is an electromagnet? 


Electromagnet 


(31) 


Relay Circuit 


“Magnetic etfect of current 1s called electromagnet”. 


What is Relay Circuit ? 


“A relay is an electrical switch that opens 

and closes under the control of another tyes amature 

electrical circuit’. The relay is used to : 
¢ 


Spb tk 
control a large current with the help of small . ; fa i 


current as shown in fig. 


Electromagnat Vst orcut 
(32) Explain Working principle of relay circuit . fl [Re _ 
Working principle of relay circuit tat switch 


The |” circuit (input circuit) supplies current to the electromagnet. The electromagnet ts 
magnetized and attracts one end of the iron armature. The armature is then closes the 
contacts (2 switch) and allows current to the electromagnet stops. Now electromagnet 
looses its magnetism and the 2! mM Switch is opened. Thus the flow of current stops in the 
2" circuil. 
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LONG QUESTIONS 
Q.1;  Whatis meant by electromagnetism? 
Fleefromagnetism 
“Eleetromagnetisny is the study of magnetic effects of current.” 
Q.2: Demonstrate by an experiment that a magnetic field is produced around a straight 
current carrying conductor also state the rule by which direction of the lines of force 
of magnetic field around a current carrying conductor can be determined? 


Magnetic Effects of a Steady Current 
Ampere discovered that when‘a current passes through a conductor it produces magnetic 
fled around it. 

Experiment: 
Te demonstrate this, we take straight, conductor wire and pass it vertically through a 
cardboard. Now connect the two ends of the conductor wire with the terminals of the 
battery so that current flows through the circuit in the clock wise direction. The lines of 
force of the magnetic field produced around the wire would be in the form of concentric 
circles. As shown fig I (a). 


‘Current-carrying Current-carrying 


concuctor : cad 
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Pe 
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Fig 15 ifa} Fig. 15.2(b) 


If we place compass needle at different points in the region of magnetic field, it will 
align along the direction of magnetic field. Also if we sprinkle some iron filings on the 
cardboard around the wire, they will align themselves in concentric circles in the 
clockwise direction. 

if we reverse the direction of the current by reversing the terminals of the battery, the 
compass necdle also reverses its direction. Now the magnetic field lines will align in the 
anticlockwise direction. . 

The magnetic field produced is stronger near the centre of the current — carrying 
conductor and weaker father away from tt, As shown lg | (b). 

Direction of Magnetic Field 

he direction of the inaunetic field is governed by the direction of the current flowing 
through the conductor. A simple method of Tinding the direction of magnetic field around 
the conductor is the Right Hand Grip Rule. 


Right Hand Grip Rule: ‘ 


i 


“Grasp a wire with your right hand such that, your thumb pointed in the direction of the 


conventional (positive) current. Then curling fingers of your hand will ul in the 
direction of the magnetic field.” 


Q. 4: What is solenoid? Explain magnetic field produced in current carrying solenoid. 
OR 


Explain magnetic field produced solenoid in resents to bar magnet. 
Solenoid: 


A long coil of wire consisting of many loops is called a solenoid. 
Magnetic Field of a solenoid: 


The field from each loop in a solenoid adds to the fields 
of the other loops and creates greater total field strength 
as shown in fig. Electric current in the coil of wire 
produces magnetic field which is similar to the magnetic 
field of a permanent bar magnet. When this current - 
carrying coil is brought close to a suspended bar magnet, 
one end of the coil repels the north pole of the magnet. 
Thus, the current — carrying coil has a north and a south Fig. 15.4: Magnetic field 
pole and use itself a magnet. due to a coll 


Electromagnet: 


“The type of temporary magnet, which yy created when current flows through a coil, is” 
called an electromagnet.” 
Direction of the magnetic field: - 
The direction of the field prodticed by a coil due to the flow of conventional current can 
be found with the help of right hand grip rule stated as 


Right Hand Grip Rule: 
If we grip the coil with our right hand by curling our fingers in the direction of the 
conventional current, our thumb will indicate the north of the coil. . - 


Field (North) 


Current 


FORCE ON U CURRENT-CARYYVING CONDUCTOR PLACED IN A MAGNETIC FIELT 
: Explain When a straight current-carrying conductor is placed in a magnetic field, it 


Q. 3 


experiences a force, State the rule by which the direction of this force can be found out. 


aes on a current-caryying conductor placed in a magnetic field: 

¢ know that electric current produces a magnetic field similar to that of a permanent 
magnet, Since a magnetic field exerts a force on a permanent magnet, it implies that 
current-carrying wire should also Earn a force when placed in a magnetic field. 


Explanation: 


The force on a wire ina magnetic field can be demonstrated using the arrangement. A 
battery produces current in a wire placed inside the magnetic field of a permanent 
magnet. Current-cartying wire produces its own magnetic field which interacts with the 
field of the magnet. As a result a force is exerted on the wire. Depending on the direction 
of the current, the force on the wire either pushes or pulls it towards left as shown in fig 
1(a) and 1(b). 


Fig. 15.6 Force on a current-carrying wire in magnetic field 


Michael Faraday discovered that the force on the wire is at right angles to both the 
direction of the magnetic field and the direction of the current. 
Factor affecting the force: 
_ The force is increased if 
e he current in the wire is increased 


\ 


¢ Strength of magnetic field is increased 
e The length of the wire inside the magnetic field is increased 


Determining the direction of force 


Faraday’s description cf the force on a current-carrying wire does wire does not 
completely specify the direction of force because the force can be towards lefi or towards 
right. The direction of the force on a current — carrying wire in a magnetic field can be 
found by using Fleming’s left hand rule started as: 


Fleming’s Left Hand Rule 


Stretch the thumb, forefinger and the middle finger Thumb = Motion / Force 
of the left hand mutually perpendicular to each other. 
If the forefinger points in the direction of the First finger = field 


magnetic field, the middle finger in the direction of 

the magnetic field, the middle finger in the direction ee 

of the current, then the thumb would indicate the 7 | paaale 
direction of the force acting on the conducter. Second finger = current 


Q.o: State that a current carrying coil in a magnetic field experiences a torque. 
TURNING EFFECT ON A CURRENT — CARRYING COIL IN A MAGNETIC FIELD 


If instead of a straight conductor, we place a current, carrying loops inside the 
magnetic field, the loop will rotate due to the torque acting on the coil. This is also . 
the working principle of electric motors. 
Explanation: 


Constder a rectangular coil of wire with sides PQ and 
RS, lying perpendicular to the field, placed between 
the two poles of a payment magnet as shown in fig. 
Now if the ends of the coil are connected with the 
positive and negative terminals of battery, a current 
would start flowing through the coil. The current 
passing through the loop enters -from one end of the 
loop and leaves from the other end. K 


Now apply Fleming’s left hand rule to each side of the coil as shown in the fig. We can 
see the PQ side of the loop force arts upward, while on the RS side of the loop force acts 
downward. It is because the direction of the current through the two sides of the loop 
facing the two poles is at right angles to the field but opposite to each other. The two 
forces which are equal in magnitude but opposite in direction form a couple. The 
resulting torque. due to this couple rotates the loop, and the magnitude of the torque acting 
on the loop is proportional to the magnitude of the current passing through the loop. If we 
increase the number of loops, the turning effect-is greatly increased. This is the principle 
involved in electric motors. 


{5.4 D.C Motor 
Q.7. What is electric motor? Explain its construction and working principle. 
Electric Wotor 


“It is an electrical apparatus (device) that converts electrical energy into rotational kinetic 
energy . 


Working Principles 


When a current-carrying coil is placed in magnetic field, it experiences a couple due to 
which the coil begins to rotate. A D.C motor operates on this principle. 


Construction of D.C Motor 


D.C motor consists of a rectangular coil 
PQSR mounted on a shaft or axle. Coil is 
placed in a field of permanent magnet or ina 
field which is produced by an 
electromagnet, called a fteld of coil. There 
are two carbon brushes which are usually 
nieces of graphite, These brushes are made - 
the contact with copper ring. This ring is 
split into two halves, called a split ring 
commentators show in fig. |. 


V orking of D.C Motor 


When the coil of the motor is connected to the battery, the current starts flowing through 
it. The simple coil placed in a magnet cannot rotate more than 90°. The forces push the 
PQ side of the coil up and the RS side of the loop down until the loop reaches the vertical 
position. In this situation, plane of the loop is perpendicular t o the magnetic field and the 
net foree on the coil is zero. So the loop will not continue to turn because of the forces are 
sull up and down and balanced. 


i. Function of Commutator 


The coil can be rotate continuously by reversing the direction of the current just as the 
coil reaches its vertical position. This reversal of current will allow the coil to rotate 
continuously, To reverse direction of current, the connection to coil is made through an 
arrangement of brushes and a ring that is split into two halves, called a split ring 
commutator, Brushes, which are usually pieces of graphite, make contact with the 
commutator and allow current to flow into the loop. As the loop rotates, so does the 
commutator. The split ring is arranged’ so that each half of the commutator changes 
brushes just as the coil reaches the vertical position. Changing brushes reverse the current 
in the loop. 


As a result, the direction of the force on each side of the coil is reversed and it continues 
lo rotaie. This process repeats at each half-turn, causing coil to rotate in the magnetic 
field continuously. The result is an electric motor, which is an apparatus that converts 
electric energy into rotational kinetic energy. : 


in a practual electric motor the coil, called a armature, is made of many loops mounted on 
a shaft or axle. The magnetic field is produced either by permanent magnets or by an 
electromagnet, called a field coil, The torque on the armature, and as a result, the speed of 
the motor, is controlled by varying the current through the motor. 


Factors effecting on force 


Q.8 


5.5 ‘Electromagnetic Induction 


The total force acting on the armature can be increased by 
¢ I[ncreasing the number of turns on the coil 

2 Increasing the current in the coil 

¢ Increasing the strength of the magnetic field 


2 |ncreasing the area of the coil 


*, 


Describe by an experiment to demonstrate that changing magnetic field can induced 
e.m.fin a circuit? 


OR 


What is electromagnetic induction? Explain with experiment that a changing 
magnetic field can induce an e.m.f in circuit? . 


Electromag.ietic Induction 


“The process of generating an induce current in a circuit by changing the number of 


In: octic lines of force passing through itis called electromagnetic: induction”. ‘ 
\ 


Explanation 


Hans Christian oersted and Ampere discovered that wr electri¢ current through a 
conductor produces a magnetic field around it. Michael Faraday described that change of 
magnetic field in any circuit must produce an electric current in it, 
Honery also showed that a changing magnetic field could produce electric current. 
Magnetic flux . 
The number of magnetic lines of force passing through any surface is known as strength 
of magnetic field (magnetic flux). 
How e.m.f. is induce in the coil? 
Strength of the magnetic field is maximum when the surface is held perpendicular to the 
magnetic lines of force. 
Strength of the field is minimum when surface is held parallel to the magnetic lines of force. 
Magnetic field of a bar magnet through coil 
In case of a bar magnet the lines of force are emerging from north pole of a magnet. [f we 
place a coil in the magnetic field of a bar magnet, some of the magnetic lines of force will 
pass through it. 
When the coil is far away from the magnet 
If the coil is far away from the magnet, only a few lines of force will pass sarauh the coil.as 
shown in fig a. 
When the coil is closed to the magnet 
If the coil is close to the magnet, a large number of lines of force will pass through it, In 
this way we can change the number of magnetic lines of force through a coil by moving it 
in the magnetic field. This change in the number of magnetic field lines will induce and 
e.m.f in the cojl as shown in fig b. 


Note: This is the basic principle of production of electricity and working of transformer. 
Experiment: 


Take a rectangular loop of wire and connect its two ends with a galvanometer. Now hold the 
wire stationary or move it parallel to the magnetic field of a strong u-shaped magnet. 
Galvanometer shows no deflection and hence there is no current. Galvanometer shows no 
deflection and hence there is no current. Now move the wire downward through the field, 
current is induced in one direction as shown by the deflection of the galvanometer (Fig. 15.3- 
b). Now move the wire upward though the field, current is induced in the opposite direction. 
It implies that an electric current is generated in a wire only when the wire cuts magnetic 
field lines. This induced current is generated by induced e.m.f. in the circuit. Faraday 
found that to gencrate current, either the conductor must move thorugh a magnetic field 
or a magnetic field must pass through the conductor, 


Conclusion: 


It is concluded that an electric current is generated in a wire only when the wire cuts 
magnetic field lines. This induced current is generate by the induced e.m.fin the circuit. 


Q.9 Sates Faraday’s law of electromagnetic induction. Explain with experiment how 
current is induced in a solenoid? Write factors. 


Faraday’s law of electromagnetic induction 


“The value of induced e.m.f in a circuit ts directly proportional to he rate of poder of 
number of magnetic lines of force through it.” 


Induce current in solenoid 


Faraday perform experiments in which a current is 
induced by moving a magnetic into the solenoid or 
out of the solenoid. 


When the magnet is stationary, no current is induced. 
When the magnet ts moved towards the solenoid, the 
needle of. galvanometer .defects towards right, 
indicating that current is being praiced in the 
solenoid. As shown fig (a). 


When the magnet is pulled away from the solenoid, 
che galvanometer deflects towards left, indicating that 
the induced current in the solenoid d is in the opposite 
direction as 


. shown in fig.(b) ! 
Cénclusion 


From the experiments it is concluded that an e.m.f in induced in the coil when there is a 
_ relative motion between the coil and the magnet. 


Electromagnetic Induction 


The phenomenon in which an e.m.fis induced due to the relative motion between the coil 
and the magnet is called electromagnetic induction. 


Factors affecting induced e.m.f 
The magnitude of induced e.m.f in a circuit depends on the following factors: 
l. Speed of relative motion of coil and magnet 
it. Number of turns of coil. 
lil. Amount of current passing through coil. 


Lens’s Law 
Q.10 State Lenz’s law? Describe the direction of an induced e.m.f In a circuit. How does 
this phenomenon relate to conservation of energy? 
Lenze’s Law 


“The direction of an induced current in a circuit is always such that it opposes the cause 
that produces it”. . 


Direction of induced e.m.f 


Lenz devised ¢ arule to find out the direction of a current t induced i ina circuit. 
Experiment 


If we bring a north pole of a bar magnet near a solenoid, an e.m.f will be aoe in the 
solenoid by electromagnetic induction. rane PRE OH 


The direction of the induced current in the solenoid by 
the induced e.m.f will be such that it will repel the north 
pole of the magnet. This is only possible if the. right end’ 


a 


the solenoid becomes North Pole. Hence according to. = 
right hand grip rule the direction of the induced current. _—_— aii becomes N 


in the solenoid will the counter clockwise. 


‘a tne 


Similarly, when we move the north pole of the magnet 
away from the solenoid the direction of the induced 


current will be clockwise. nthe N poi 
. = the Pal ier ag is 
. ; irom ine I, 
Induce e.m.f and conservation of energy Bedomnes § pole 


If we apply the law of conservation of energy to electromagnetic induction, we realize 
that the electrical energy induce in a conductor appears from the kinetic energy of the. 
moving magrtet. We do some work on the magnet to bring it close to the solenoid, This 
work done consequently appears as electrical energy is the conductor. Thus mechanical 
energy of our hand used to push the magnet towards or away from the coil results into 
electrical energy. Hence Lenz law is a manifestation of the law of conservation | of 
energy. : 
VC Genes 


Q.1. What is A.C, Generator? How is it constructed? How current is meters) init? 

A.C Generator 
“A device which generates an alternating e.m.F is called A.C. generator”. ‘ generator 
converts mechanica a into electrical energy. 

Principle of working 
An AC generator consists of a coil and magnet. When this coil is made to rotate in a 
magnetic field, the magnetic flux through it continuously changes due to which an 
alternating voltage is induced in it. Thus A.C. generator converts mechanical energy into 
electrical energy. 

Construction and Working . 4 
A simple generator consists of a rectangular coil, which js rotated between the poles of a 
permanent magnet. Both the ends of the coil are soldered to the two slip rings fixed on 
the arm of the coil as shown in figure. 
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Two carbon brushes are kept in contact with these slip rings with the help of two springs. 
Current is drawn from the coil through these brushes. ; 

The armature is arranged so that it can rotate freely in the magnetic field. As the armature 
turns, the wire loops cut through the magnetic field lines and induces an e.m.f. The e.m,f. 
developed .-by the generator depends on the length of the wire rotating in the field. 


Increasing the number of loops in the armature increases the wire length, thereby 
increasing the induced e.m.f,. . 
Current from a generator 


When a generator is connected in a closed circuit, the induced e,m.f generates an electric 
current. -As the loop rotates the strength and the direction of the current changes as shown in fig. 
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Position of coil with respect to direction of magnetic Kelet 


The current is minimum when the plane of the loop is parallel to the magnetic field; that 
is, when the loop is in the vertical position. As the loop rotates from the vertical to the 
horizontal position, it cuts through large magnetic field lines per unit of time, thus the 
e.m.f and the current increase. When the loop is perpendicular to the field, so. the e.m.f 
and the current reaches their maximum values. As the loop continues to turn, the segment 
that was moving up begins to move down and reverses the direction of the e.m.f and the 
current in the loop. This change in direction takes place each time the loop tums through 
180°. Thus, the e.m.f aqd the current change smoothly from zero to some maximum 
values and back to zero during cach half-turn of the loop. . 


Q.12. What is meant by mutual induction? Name and define SI unit of mutual inductance. 
Mutual Induction: 


“The phenomenon of production of induced current in one coil due to change of current 
in a neighboring coil is called mutual induction”, 


Circuit: . 
Suppose a system of two coils A and B placed closed to each other, The coil A ts 
connected to a battery and a switch, while a sensitive galvanometer is connected to the 
coll B. We observe that as soon as the switch of the coil A is closed, the galvanometer 
shows a momentary deflection. Similarly when: the switch is opened the galvanometer 
again shows a deflection but this time its direction is opposité to that of the previous case. 
Explanation 


We can explain these observation using Faraday’s law of electromagnetic induction. . 
When the switch of coil A is closed, a current is induced in the coil due to which 

magnetic field id developed across the coil. Some of the magnetic lines of forces of this ° 
field start passing through the coil B. Since current is changing in the coil "A, hence 

number of magnetic lines of force across the coil B also changes due to which a current is 

induced in the coil B in accordance with Faraday’s law. When current in the coil A, 
becomes steady, number of magnetic lines of force across the coil A also becomes 

constant, Therefore there is no more change in number of magnetic lines of force through 

the coil B due to which induced current in B reduces to zero. 


ll 


Similarly when the Switch of the coil A is opened, the flow of current through it stops and 
in few moments its magnetic field reaches to zero. The number of magnetic lines of force 
through the coil B decreases to zero due to which current is again induced in it but in 
opposite direction to that in the previous case. - 


Q.13 What is transformer? Explain its construction, working principle and types. 


Transformer 
“Transformer is an electrical device which is used to increase or decrease the value of 
alternating voltage”. 


Construction 


A transformer has two coils, electrically insulated from each other, but wound around the 
same iron core. One coil is called the primary coil The other coil is called the secondary 
coil. Number of turns on the primary and the secondary coils are nepresemen: by Np and 


N« respectively’ 


Working Principle 
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When the primary coil is connected to a source of A.C, voltage, the changing current 
creates a changing magnetic field, which is carried through the core to the secondary coil. 
In the secondary coil, the changing field induces a varying e.m.f. This effect is called 
mutual inductance. : 


Voltages and number of turns of coil 


Types 


The e.m.f induced in the secondary coil, called the secondary voltage V is proportional to 
the primary voltage V,. The secondary voltage also depends on the ratio of the number of . 
tums on the secondary coil to the number of turns on the primary coil, as shown by the 
following expressions, ; :; 


Vs _ Ns 
V, Ms 
There are two types of transformer 
i; ‘Step — up transformer 
ii. Step-down transformer 


Step — up transformer: 


If Ns>Np, then secondary voltage is larger 
than the primary voltage, then the 
transformer is called a step-up transformer. 


Step-down transformer: 


If Np > Ns then the secondary voltage is 
smaller than the primary voltage, then 
transformer is called a step-down transformer. 


An Ideal Transformer 


[In an ideal transformer, the electric power delivered to the secondary circuit equals the 
power supplied to the primary circuit. An ideal transformer dissipates not power itself 
\ 


and for such a transformer we can write: 
Pp = Ps 


Volp = Vsls 
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Fig (1.c) Step Down Transformer 
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uses of transformer 


Q.i4 


Transformer are used to increase or decrease AC voltages. Usage of transformers 1s 
common because they change voltages with relatively little loss of energy. In fact, many 
of the devices in our homes, such as game systems, printers and stereos have transformers 
in side their casings or as part of their connecting cords. 


How high voltage transmission reach from power station to consumer? 
OR 
Why alternating voltage is stepped up at the generating station? 


Why heat dissipates in transmission? 


Electric power is usually generated at places which are far from the places where it is 
consumed. The power is transmitted over long distances at high voltage to minimize the 
loss of energy in the form of heat during transmission. -As heat dissipated in the 
transmission cable of resistance R is I’Rt. Hence by reducing the current through the 
cable, power loss in the form of heat dissipation can also be reduced. So the alternating 
voltage is stepped up at the generating station. 


How voltages are stepped down? 


High voltages are transmitted to the main sub-station. This voltage is stepped down and 1s 
transmitted to the switching transformer station or the city sub-station. At the city sub- 
station it is further stepped down to 20V and supplied to the consumer. A schematic 
diagram of height voltage transmission is shown in fig. 
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Main power is supplied as alternating current. 


Transformers play an essential part in power distribution. Transformer work only aaah 
AC. This is one reason why mains power is supplied as alternating current, 


Q.15 What is an electromagnetic? Explain its uses giving one practical example 
Electromagnet , 


“Magnetic effect of current is called electromagnet”. 


Application: 


This affect is used in many devices like relay, electric bell etc. soft iron gains and looses 
magnetism easily in such devices. 


* 2 . 7 Con ri 
Relay Circuit aut 


2008 Pe catered 
“A relay is an electrical switch that opens a 
and closes under the contro! of another a | 
electrical circuit”. The relay is used to i 
control a large current with the help of small . Seana | dal cul 
current as shown in fig. . ~ 4 ee 
Working principle of relay circuit . eccl 


The I* circuit (input circuit) supplies current to the electromagnet. The electromagnet is 
magnetized and attracts one end of the iron armature, The armature is then closes the contacts 
(2"" switch) and allows current to the electromagnet stops. Now electromagnet looses its 
magnetism and the 2™ switch is opened. Thus the flow of current stops in the circuit: 


NUMERICAL PROBLEMS 


13.1 A transformer is needed to convert a mains 240 V supply into a 12V supply. If there 
are 2000 turns on the primary coil, then find the number of turns on the secondary 


coil. 
Solutton: 
Given Data: 
Vy, = 240 V 
V,=12V 
Np = 2000 
Required: N,=? 
Formula: — 
N, _¥, 
oh 
Ng = vo ND 12% 2000 _ 500 
Vp 246 


A step-up transformer has a turn ratios of 1:100.An alternating supply of 20V is 


13.2 
connected across the primary coil. What is secondary voltage? 
Solution: 
Given Data: 
N,:N, =1:100 
V,=20V 
. Required: 
V={€ 
Formula 
Bag : 
N 100 
Vv =_= N. 
i 
N xv: 
V5 = 7 fs 1 90 


V = 2000 Volt Aus 


15.3 A step - down transformer has a turns ratio of 1:100. An ac voltage of amplitude 
170¥ is applied to the primary. If the current in the primary is MQ mA, what is the 


current in the secondary? 
Solution: 
Given Data: 
N,N, =1:100 


Vn = 170v 
Required 


Formula 


For an ideal transformer 
Power of primary =Power of secondary 


L107 170 , 
1.7 


a 


0.1A=1, 7 I, =0.1A Ans 


we 


15.4 A transformer, designed to convert the voltage from 240 V a.c. mains to 12V, has 
4000 turns on the primary coil. How may turns should be on the secondary coil? If 
the transformer were 100% efficient, what current would flow through the primary 


coil when the current in the secondary coil was 0.4A? 


Solution: 

Given Data: 

V, = 240V 

V,=12V 

N, = 4000 
Required: N,=? 
Formula: 

N V 


_FXM, 12x 4000 


Ny 
v, 240 

N, = 200 Ans 
i 
l= O4A 
P.=P, 
I Vp = VE 

{Vo 04x12 
i= 

240 
1, = 0.02 A 


15.8 A power station gencrates 500 MW of electrical power which is fed to a transmission 
line. What current would flow in the transmission line if the input voltage is 250 kV? 
Solution: 


Given Data: 

V = 250 x 10°V 

Power = P = 500 x 10°W 
Required: j=" 


Formula: P=i1V 


a, 
Y 
50x10" 


25x10" . 
2xIP A= | => /=2KA Ans 


15.6 The diagram shows a wind turbine which a 150 kW generator with an output 
voltage of 1000V. The voltage is increased by transformer T, to 10 000 V for 
transmission to.a town 5 km away through power lines with a total resistance of 
26). Another transformer, T, at the town reduces the voltage to 250V. Assume that 
the transformers are ‘Ideal’ when the system is running at full power: (Figure from 
the textbook page 143) 

Solution: 

Given Data: 

Power =P = 150k W 
“P= 180x 10°W 
At oT, Vp = 10000 V 
R=2 
At Th Vs = 250 
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(iii) 
Ans: 


(iv) 
Ans: 


(¥) 


ANS: 
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REVIEW QUESTIONS 


Describe, using one simple diagram in each case, what happens when a narrow beam of 
elections is passed through (a) a uniform electric field )b a uniform magnetic field. What 
do these results indicate about the charge on electron? 


See QNo2&3 

Explain the working of different parts of oscilloscope. 
Name some uses of oscilloscope. 
Considering an oscilloscope explain, 
(t) How the filament is heated | 
Filament is heated electrically by a battery (6V Supply). 

(ii) Why the filament is heated 

By heating filament a fine beam of electrons is obtained. 

Why the anode potential is positive with respect to the cathode potential. 


To accelerate the electrons emitted form heated filament positive potential of anode is used. 
In this way the electrons are focused into a fine beam as they pass through the anode. 


Why a large potential is applied between anode and cathode. 


After leaving the electron gun, electron beam passes between pair of horizontal. A large 
potential difference is applied between anode and cathode, due to this potential electrons 
are directed in specific direction. Higher voltage in short time produced and excellent 
displaying wave forms height voltage supply also heat the filament quickly and increased 
the rate of thermo ionic emission. 


Why the tube evacuated? 


lonization of gases present in tube occur due to height voltage applied across tube, so it 
must be evacuated. Due to ionization of gases a fine beam of electrons cold not be 
produced and accelerate in specific direction. . 


What is electron gun? Describe the process of the thermionic emission. 

See Q. No 2 & 3 

What do you understand by digital and analog quantifies? - 

See Q. Nod 

Differentiate between analog electronics and digital electrons. Write down names of 
five analogue and five digital devices that are commonly used in every day, 

See Q. No4 

State and explain for cach case whether the information given by the following 
devices is in analogue or a digital forn. 


(i) A moving coil voltmeter measuring the e.m.f of a cell 
A moving coil voltmeter measuring the e.m.fofa cell provide information in the form of 
analogue form. 


(ii) A microphone generating an electric current. 

A microphone generating an electric voltage is also in the form of analogue form. 

(iii) A central heating thermostat controlling the water pump. 

Central heating thermostats controlling the water pump in the form of analogue signal. 

(iv) Automatic traffic tights controlling the flow of traffic. 

Automatic trattic lights also work on the basis of analogue quantities. 
16.9 Write down some benefits of using digital electronics over analogue electronics. 
Ans: The big advantage of digital electronics is quality. 


There is no interference or loss of strength in digit signal traveling in an optical fibre. 
Digit technology in TV gives excellent view and alloy you to be interactive. 


Smart 1D cards are being developed. A single card can be passport, national insurance 
card and driving license all in one. The card could also hold biometric data like an eye 
retina scene and voice scene for unique identification and security. All of this data would 
be held digitally in the tiny chip. Now, today everything is going digital like digital 
cameras are fast replacing traditional film equipment. You can download an image into a 
PC and edit the picture. 

16.10 What are the three universal Logic Gates? Give their symbols and truth tables. 

Ans. See Q. No. 13-14-15 


CONCEPTUAL QUESTIONS 


16.1 Name two factors which can enhance thermionic emission. 


Ans:Rate of thermionic emission depends upon the nature of the metal used, temperature and 
surface area of the metal. By increasing the temperature and surface area of the cathode, rte of 
therminonic emission can be increased. 

16.2 Give three reasons to support the evidence that cathode rays are negatively charged electrons. 

Ans: IN the beginning. no one was sure about the nature of cathode-rays. It was J.J. Thomson 
who carried out many experiments and concluded that cathode-rays are negatively 
charged electrons. The three reasons to support this evidence are as follows. 

e They are attracted towards positively charged plate. 
e They are deflected in magnetic field opposite to the direction of positive charge. 
« Their charge to mass ratio (e/m) ts equal to ¢/m of electrons. 

Q. 16.3 When electrons pass through two parallel plates having opposite charges they are 
deflected towards the positively charged plate. What tmportant characteristics of 
the electron can be inferred form this? 

Ans: From the deflection of electrons towards the positively chained plate, we can easily 
conclude that electrons carry negative charge. 

Q. 16.4 When a moving electron enters the magnetic field it is deflected from its straight 
path. Name two factors which can enhance electron deflection. 

Ans: Two factors which enhance the deflection of clectrons in a magnetic field are the 
strength of magnetic field and speed of electron. 
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16.6 


Ans! 


16.7. 
Ans? 


16.8 


Ans: 


ln what ways is an oscilloscope a voltmeter? 

ln order to use oscilloscope as a voltmeter, switch OFF the time base and connect the 
voltage to be measured to the Y-input terminals. In this way the deflection of the spot 
would be vertically, The deflections is proportional to potential difference, which is to be 
measured. In this way the input of CRO (ie. internal resistance between Y-inputs 
terminals) is very height, typically several million ohms. This makes an oscilloscope very 
nearly an ideal voltmeter. 
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How can you compare the logic operation X = A.B with usual operation of multiplication 


From the truth table of AND operation it is clear that behave as multiplicative inverse. 
Each time result is zero when is multiplied with any Boolean variable. Hence logic 
operation X = A.B behave as operation of multiplication 


NAND gate is the reciprocal of AND gate. Discuss. . 


In NAND gate the value of AND gate is inverted by NOT gate. From the sets of inputs 
and output given in truth table of NAND gate, its Is clear that it is the reciprocal of AND 
gate 1.e. every time the value of output of AND gate is 


Show that the circuit given as below acts as OR gate. 


The electronic circult which implements the OR operation is Known as OR gate. It has 
two or more than Lwo inputs and has only one output. The values of output of OR gate are 
always in accordance with the truth table of OR operation.. [t means, the value of output 
of OR gate will be “l’ when one of its inputs is at ‘. The output will be ‘0°, when both 
inputs are at “0. 


A 


Q. 16.9 Show that the circuit given as below acts as AND gate. 


8 


Ans: The circuit which implements the AND operation is known as AND gate. AND gale has 
two or more than two inputs and only one output, The value of output of NAND gate is 
always in accordance with the truth table of AND operation. It means output of AND 
gate will be *l’ only when both of its inputs are at logic ‘l’, for all other situations output 
of AND gate will be ‘0’. 


INFROMATION BASED QUESTIONS AND THEIR ANSWERS 


Point to Ponder (Page 147) 


Q.1 When a magnet is brought near to the screen of a television tube picture on the 
screen is distorted. Do you know why? 


Ans. Electromagnets are used to deflect electrons to the desired positions of the screen of a 
television tube to produce clear picture. When a magnet is brought near to the screen of 
the television tube, the spot of the electrons beam on the screen is distorted. 


Quick Quiz (Page 156) 
Q.2. Assume you have an Or gate with two inputs, A and B. a mine the output C, for 
the following cases: 
(a) A=1,B=0 (b) A=0,B=1 
If either input is one, what is the output? 


Ans. The value of the output of Or gate will ‘1° when either of its inputs is "1°. Thus, in this 
case, the output C will be ‘I’. 


EXERCISE 


MULTIPLE CHOICE QUESTIONS 


The process by which electrons are emitted by a hot metal surface is known as 


(a) Boiling (b) Evaporation 

(c) Conduction Ld) Thennionic emission 

The particles emitted from a hot cathode surface are 

(a) Positive ions (b) Negative ions (c) Protons Wh) Electrons 


= 
Xx 
B 


The logical operation performed by this gate is 


(a) AND (b) NOR 46) NAND (d) OR 
AND gate can be formed by using two 
(a) NOT gates” (b) OR gates . v5) NOR gates (dl) OR gates 


The output of a two-input NOR gate is 1 when 
(a)AislandBis0 (b) A is 0 and B is US) Both A and B are 0 (d) Both A and B are | 
If X =A. B, then X is 1 when: 


a) A and B are | (b} A or Bis 0 (c)AisOandBist (d)Ais | andB is 0 
The output of a NAND gate is 0 when : 
(a) Both of its inputs are 0 6) Both of its inputs are | 


(c) Any of its inputs ts 0 (d) Any of its inputs ts 1 
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SMULTIPLE CHOICE QUESTIONS 


Thermioniec Emission 


lavestigating the properties of Electrons 

Cathode-Ray Oscilloscope (C.R.O) 

(1) The branch of applied physics which deals with the behaviour of electrons using 
different devices for various useful purposes ts 


(a) light (b) mechanics (c) thermodynamics — (d) electroni¢s 
(2) Who observed the defection of cathode rays by both electric and magnetle flelds? 
(a) Newton (b) J.J Thomson (c) Plank (d) Charles 
(3) Cathode rays contain negatively charged particles called: 
(a) Neutrons (b) protons (v} electrons (d) positrons 
(4) The process of emission of electrons from the hot metal surface is called; 
(a) dynamic emission (b) electronic emission 
(vc) thermionic emission (d) static emission 
(5) Metals contain large number of: . e 
(a) free electrons — - (b) Free protons (c) free neutrons (d) bound electrons 
(6) For thermionle emission typical values of voltage and current used are: 
> (a) 3v.0.4A (b) 6V, 0.3A (ce) 5V, O.3A (OV, OLA 
(7) Electron gun Is used to investigate the properties off 
(a) electron beam (b) nucleus (c) neutron (d) proton 
(8) The degree of deflection of electrons from thelr orlginal direction ls proportional to; 
(a) the speed of electrons (b) the strength of the electric field applied 
(c) the amount of current (d) the potential difference 
(9) A component of cathode-ray oscilloscope (C.R.O) is; 
(a) the electron gun (b) the deflecting plates 
(c) a fluorescent screen (d) all of given 
(10) Electron gun has an electrode for controlling the flow of electron in the beam, 
(a) grid C (b) grid A (c) grid 13. (d)-grid G 
(11) The screen of a cathode-ray tube consists of a thin layer of; 
(a) aluminium (b) potassium (c) phosphor _(d) sulphur 
(12) Cathode-ray oscilloscope (C.R.Q) is used in many ficld of science for; 
(a) displaying waveforms (b) measuring voltages 
(c) range-finding . (d) all given are true 
(13) To find the depth of sea-beds, C.R.O is used as: 
(a) echo-sounding (b) displaying waveforms 


(c) measuring voltage (d) range finding 


Analogue and Digital Electronics 


Basic Operations of Electroni 
(14) Analogue quantities are; 


(a) whose values vary continuously (b) whose values remain cosntatn 
(c} e.g. temperature of air (d) all of given are true 

(15) Time, pressure, distance are all: ; 
(a) analogue quantities (b) variable quantiites 


(c) nominal quantities (dl) digital quantities : 


(10) Which is an analogue circuit whieh aniplifies the singals without. chaninging Its 
shape co such an extent that it can operatre a loudspeaker? 


(a) Galvanometer —— (b) Manometer (c) amplifier (d) Optical fiber 
(17) The quantities whose value vary in non —continuous manner are called; 

(i) analogue quantities (b) digital quantities 

(c) statistic quantities (d) continuous quantires 
(18) Those quantities whose value vary continuously or remain constant: 

(a) Anulogue (b) Digital (c) Hybrid (d) All of them 
(19) Which of the following is an analogue device? 

(2) Electric fan (b) Electric tron (c) Radio receiver  (d) All of them 
(20) Electronics which provides the data in the form of maximum and minimum voltage 

signals: 

(a) Analogue (b) Digital (c) Hybrid (d) All of them 
(21) Which of the following are digital devices? 

(a) Computer (b) Mobile phone (c) Digital camera  (d) All of them 
(22)  Cireuits which convert the digital signal into analogue signals: 

(a) ADC . (b) DAC (c)CAD (d) None of them 
(23) Circuits which convert the analogue signal into digital signal: 

(a) ADC (b) DAC (c) CAD (d) None of them 
(24) Digital electronics uses two digits. 

(4) 0,2 (b) 0,3 - (c).0,1 (d) 0,4 
(23) A switch has only possible states, 

(a) Two (b) Three (c) Four (d) Five 
(26) The states of binary variables are usually represented by the digits; 

(a) b.2 (b) 0,2 (c) 0,3 (d) 0.1 
(27) George Boolean invented a special algebra known as algebra of logics or 

(a) Boolean algebra (b} Geometry (c) Ratios (d) Trigonometry 
(28) Boolean algebra operates with two Jogic states represented by two distinct voltage level. 

(4) O.2 (b) 0,3 {c) 1,0 (d) 1,1 
(29) ‘The number of operations of Boolean algebra are: 

(a) | (b) 2 (c)3 (d) 4 
(30) In Boolean Algebra zero represents: ; 

(a) Zero potential (b) Ground potential (c) Low potential (d) Botha & b 


(31) In Boolean Algebra 1 represents: 
(a) 5V (b) 1V {c) Botha & b (d) None of above 


(32) The logical operation, whose output will only be onc if its all inputs are 1: 


(a) ANID (b) OR (c¢) NOT (d) All of above 
(33) The logical ope: ation, whose output will only be zero ifits all inputs are zero: 

(a) AND (hb) OR (c) NOT (a) All of above 
(34; AND operation is just like --------- combinations of resistors: 


(a) Series (h) Parallel (c) Both (d) None of abeve 


“@ 


(33) AND operations is represented by: 


(a) Dot (¢) (b) Multiplication sign (c) Any sign | (d) Both a & b 
(36) OR operation is just like --------- combinations of resistors: 

(a) Serial (b) Parallel (c)Both (d) None of above 
(37) OR operations is represented by: | 

(a) Dot (#) (b) Multiplication sign (c) ‘+’ ‘sign (d) Botha&b 


(38) The various operations of Boolean variables are also. called: 
(a) Boolean constants (b) Algebraic operations (c) Logic operations (d) Both b & c 


(39) The circuit which implements the AND operation is called: 


(a) AND gate (b) AND circuit (c) OR gate (d) Botha & b 
(40) The circuit which implements the OR operation is called: 
(a) AND gate (b) OR circuit ©  (c) OR gate (d) Bothb&c 
(41) The word “truth” that is used in Boolean algebra is borrowed from: 
(a) Mathematics (b) Italian (c) Geometry (d)} Subject of Logic 
(42) If switches S; and S; both are open the lamp is: 
(a) ON (b) OFF . 
(c) sometime ON and sometime OFF (d) Neither ON nor OFF 
(43) In case of OR operation the lamp is Off when: 
(a) S; and S2 are open (b) S; is open and S; is closed 
(c) S; is closed and S; is open (d) S; and $2 are closed _ 
(44) OR operation is represented by the symbol of (+) and Boolean expression for OR is: 
(a)x =A+B (b)x=A-B (ce) x tA=A (d}) X = A+B 


16.8 | NOT Operation 
16.9 \ NAND Gate 


(45) NOT operation is represented by: 


(a} line (b) bar over the symbol 
(c)bohA&B (d) (.) dot 

(46) Value of a Boolean variable | after NOT operation is; 
(a) 0 , (b) +1 {c)-| (d) -2: 

(47) After NOT operation the value of Boolean variable 0 is; . 

F (a) 9 (b) +1 {c) -1 (d) | 

(48) NOT gate is also called; 

(a) converter (b) inverter (c) adder .(d) substractor 


(49) N-AND operation is simply an AND operation followed by a; 
(a) NOR operation — (b) OR operation (c) NOT operation — (d) AND operation 
(50) NOT operation is also known as: 


(a,) Gate (b) Inverter (c) Converse (d) All of above 
(51) | Number of input(s) of NOT operation are: 
(a): | (b)2 (c)3 (d) 4 


(52) The circuit which is used to implement NOT operation: 
(a) AND gate (b) NOT gate (c) OR gate © (d) Botha & b 


NAND gate is the combination of: 


(a) AND & OR (b) AND& NOT = (c) NOT & OR (d) None of them 
A and B are two inputs of NAND gate. Its output would be zero when 

(a) A=0, B=0 (b) A=1, B=0 (c) A=0, B=] (d) A=1, B=! 
NOR gate Is the combination of: 

(a) AND & OR (b) AND & NOT (c) NOT & OR (d) None of them 
A and B are the two input of NOR gate. Its output would be 1 when: 

(a) A=0, B=0 (b) A=!, B=0 (c) A=0, B=1 (d) A=!, B= 
The output of the NAND Is written as; 


(b)X#A-B (c)x = A.B (d)X= AB 


The NOR operation is simply an OR operation followed by a; . | 
(a) NOT operation = (6) AND operation (¢) NAND operation. (d) OR operation 
The Boolean expression for NOR operation is; 


(a) X=A+B (byX AB (c)X=A +B (d) X=A.B 
To make burglar alarm, we use: —— 
(a) NAND gate (b) OR gate (c) NOT gate (d) NOR gate 
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Ans: 
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Ans: 


(7} 
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SHORT QUESTIONS 
Uhermionic Kaission 


lavestizating the properties of Electrons 

Cathade- Rav Oscillasce (CRO) 
Define electronics. 
The branch of applied physics which deals with the behaviour of electrons using different 
devise for various useful purposes is known as electronics 
What do you understand by thermionic emission? 
Thermionic Emission 
The process of emission of electrons form the hot metal surfaces ts called thermionic 
emission, 
What happens when a narrow beam of electrons is passed paeoliay a uniform 
electric fleld? What Is Its reason? 
We can set up electric field by applyitig a potential difference across two parallel metal 
plates placed horizontally separated with some distance, When an electron bean passes 
between the two plates, It can be seen that the electrors are deflected towards the positive 
plate (Fig. 16.1). The reason for this is that electrons are attracted by (he positive charges 
and repelled by the negative charges due to force P= gf, The degree of deflection of 
electrons form their original direction is proportional to the strength of the electric field 
applied. 
What is the function of electromagnetism in television? 
Electromagnets are used to deflect electrons to the desired positions on the screen ofa 
television tube. 
What happens, when a narrow beam of electrons is passed through a uniform 
magnetic field, 
Deflection of Electrons by Mieactic Field 
We apply magnetic filed at right angle to the beam of electrons by using a hoarse-shoe 
Magnet as shown in fig. W e will notice that the spot of the electrons beam on he screen 
is vetting deflected form its original direction. Now charge the direction of horse-shoe 
magnet. We will see that spot on the fluorescent screen is getting deflected in the 
opposite direction. 
When and who discovered electrons? 
In the 1950's physicists stared to examine the passage of electricity through on vacuum 
tube, Some kind of rays was emitted from the cathode or the negative electrode. the rays 
were Called cathode rays. J.J Jhomson in [897 observed the deflection of cathode rays by 
both electric and magnetic field. From these deflection experiments he concluded that 
cathode rays must carry a negative charge. These negatively charged particles were given 
the name of electrons. 
What is meant by thermionic emission? 
Definition: 
“The process of emission of clectrons from the hot metal surfaces is called thermionic 
emission.” 


(9) 
Ans: 
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Ans: 
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Ans: 


How thermionic emission is produced? 

Metals contain a Jarge number of free elections. At room temperature electrons cannot 
escape the metal surface due to attractive forces of atomic nucleus, When the metal is 
heated to a high temperature. Some of the free electrons may gain sufficient energy to 
escape the metal surface. 

What is Cathode — Rays Oscilloscope (C.R.O)? 

The Cathode — ray oscilloscope is an instrument which is used to display the magnitudes 
of changing electric currents or potentials as shown in fig. 

The information is displaced on the screen of a “cathode ray tube.” This screen appears a 
circular or rectangular window usually with a centimeter graph. | 


Examples: 


Picture tube in our TV set and the display terminal for most computers are cathode ray 
tubes. 


Describe function of the electron gun 

The electron gun consists of an electron source which is an electrically heated cathode 
that ejects electrons. Flow of the electrons in the beam is controlled by an electrode called 
grid ‘G’. The grid is connected to the negative potential. The more negative this potential. 


. The more electrons will be repelled form the grid and hence fewer electrons will reach 


the anode and the screen. The number of the electrons reaching the screen determines. 
The brightness on the screen light. Hence the negative potential of the grid can be used as 
a brightness control. The anode is connected to the positive potential and hence is used to 
accelerate the electrons. The electrons are focused into a fine beam as they pass through 


the anode. 


Write down uses of CRO 
The CRO is used in many fields of science, some uses are given below: 


i. Displaying wave forms. 

ii. Measuring voltages. 

iii. Range finding (as in radar) 

Iv. Echo — sounding (lo find the depth of sea — beds). 


v. To display heart beats. 


How glow is produced in the tube? 
The glow in the tube ts due to the circular motion of electrons in the magnetic field. The 
glow comes from the light emitted from the excitations of the gas atoms in the tube, 


(14) 
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(17) 
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Analogue and Digital Electronics 
Basie Operations of Electronic-Logie Gates 
Explain the difference between analogue and digital electronics. 


Digital electronics: 
The branch of electronics consisting of 
circuits which process the data being | 
provided in the form of maximum and | 
minimum voltage signals is known as 
digital electronics. 

Examples: 


Analogue electronics 

' The branch of electronics consisting of 

such circuits which process the analogue 
quantities (continuously vary) is called 

, analogue electronics. 

Examples: 


e Amplifier e Computer 
¢ Electric iron e Digital camera 
e Refrigerator e Mobile phone 


Name five analogue and five digital devices that are commonly used in everyday life. 


Analogue devices Ta «pe Digital devices 


(i) Electric iron (i} Computer | 
(ii) Electric fan (ii) Calculator 
(iii) Radioreceiver  « (iii). Digital camera 
(iv) Refrigerator , - | (iv) Mobile phone 
(vy) Washing machine | (v} Security system 
(vi) Microphone ‘ (vi) Fire alarm — = 


Name five analogue and five digital devices that are commonly used in everyday 
life? 

Analogue devices 

Analogue devices used in our everyday life are: 

i. Radio receiver 

i. Washing machine 

it. Public address system 

iy. Electric lamp 

vi. Retrigerator 

vii. Electric motor 

Digital devices 

Digital devices used to everyday lite are 

i. Burglar alarm 

i. Mobile phones 

itt. Distal camera 

iv. Radar 

v. Computer 

Write the brief importance of digital electronics? 

Most of today's technologies fall under the classification of digital electronics. Digital 
electronics device store and process bits electrically which help user fastly. 
What is bit and byte? 

A hit represents data using 1° and 0°s. 

& hits is equal to | byte. 


(18) What ls digitization? 

Ans: Digitization is the acess of information into I's and 0’s. 

(19) Define logic operation and logic gates 
Logic operation 
The various operations of Boolean variables are called as logic operations because the 
various variables used in subject of logic also possess two values. The word “truth’’ has 
also been borrowed from this subject. 
Logic gates 
In digital electronics, the 0 and | values of the variables are simulated by two different 
levels of the potential. Usually 0 is represented as zero or ground potential and | by 5 
volts or by any other suitable voltage, Then such circuits have been designed which 
implement the various logic operations, These circuits are known as logic gates. 


(20) Which of the following gates would have | as output, 


wok (c) xa YY x 


(21) Define OR operation, 
“OR operation to be that in which the output has a value 1 when at least one of its inputs 
is at |. The output is 0 only when all the inputs are 0”. 

(22) Write down Truth table of OR gate 
Truth table of OR operation 


Answer: aandd 


(23) Define AND operation 
AND operation is such a logic operation that its output is | only when all the values of its 
inputs are [.” . 


\ 


(24) Write down Truth table of OR gate 
Truth table of AND operation 


Truth table shows all the values of the input variables and the 
value of output for each set of the values of the inputs. By 
using the sign of AND operation, the various lines of the truth 
table are shown in table. 


NOT Operation 
NAND Gate 
{25) Define NOT Gate 
“An operation after which the Boolean variable changes its state and acquires the second 
possible state is known as NOT operation”, 
(26) Write down Truth table of NAND gate 


Truth table 
Truth table of NOT operation is given in table. 


(27) Define NAND Gate 


A NAND gate is formed by coupling a NOT gate with the —» AB » 
output terminal of an AND gate. NAND gate is shown in *~™% need 


Figure. The NOT gate inverts the output of the AND gate. 


(28) Write down Truth table of NAND gate 
Truth table of NAND gate 


Table given is the truth table of NAND gate. In each line 
of this table, the value of the output has been obtained 
by inverting the value of the output of the AND gate 
corresponding to that fine. 


16.10 NOR Gat 

16.11 Uses Of Logic Gates 
(29) Define NOR Gate. 
ANS: 


x - ACE 


~ A NOR gate is formed by coupling the output of OR gate with a 
NOT gate. NOR gate is shown in Figure. This NOT gate inverts 


the output A+B of the OR gate. . “> « 


(30) Write down Truth table of NOR gate 
Truth table of NOR gate 


Civen table is the truth table of NOR gate. In this table, the value 
of output has been written by inverting the output oF OR gate. 


LONG QUESTIONS 
Q.1 Define electronics, 
Ans: Electronies 
lhe braneh of applied physics which deals with the behaviour of electrons using different 
devise for various useful purposes is known as electronics 
Q.2 What is meant by thermionic emission? How thermionic emission is produced? 
Ans: Definition: 
“The process of emission of electrons from the hot metal surfaces is called thermionic 
enission.” 
How thermionic emission is produced? 
Metals contain a large number of free electron. At room temperature electrons cannot 
escape the metal surface due to attractive forces of atomic nucleus. When the metal is 
heated to a height temperature. Some of the free electrons may gain sufficient energy to 
escape the metal surface. 
Thermionic emission from tungsten filament: 
Thermionic emission can be produced by electrically heating a fine tungsten filament. 
Typical values of the voltage and current used are 6V and 0.3 A respectively. 
Q.3 How electron beam is obtained? Explain the effect of electric and magnetic fi nels on 
electron beam. 
Ans: Electron beam: 
Electrons are produced by the thermionic emission from a tungsten filament heated by 
OV supply. A fine filament is fitted in electron gun as shown in fig. 
A high positive potential is applied to a cylindrical anode (+). The electrons are 
accelerated to es speed and pass through the hole of the anode in the form of a find 


samimeoces 


Filament { + 
acid bane 


Heated filament 


Fig. 16.1: Hectren gun 


Deflection of electrons by electric field 
We can setup electric field by applying a potential difference across two paralicl metal 
plates placed horizontally separated with some distance. When an electron beam passes 
between the plates, it can be seen that the electrons are deflected toward the positive plate 
as shown tn fig. 


FA “vie 
Deflection of cathode ray 
an electric field 


Reason 
Deflection of electrons in electric filed is due to the attraction of positive pole (Plate) and 
repulsion of negative plate. The electric force acting on the electron in electric field will be 

F=qE 

Where ‘q’ the charge of electron and ‘E’ is the electric field intensity due to plates. The 
degree of deflection of electrons from their original direction is. proportional to the 
strength of the electric field applied. 

Deflection of electrons by magnetic field 


Magnetic field is applied at right angle to the beam of electrons by using horse shoe 
magnet as shown in fig. | 


Deflection of cathode rays 
a magnetic field 


A spot of electron beam will be noticed on the screen due to the deflection of beam from 
its original path (direction}. Now change the direction of the horse shoe magnet. We will 
see the spot on the fluorescent screen is getting deflected in the opposite direction. 


Q.4 What is Cathode — Rays Oscilloscope (C.R.O)? Explain the working of different 
parts of oscilloscope? 
Ans: The Cathode — ray oscilloscope is an instrument which is used to display the magnitudes 


of changing electric currents or potentials as shown in fig. 


28.111 Cathode rey oscilloscope 
Deflecting plates - Electron gun 


Seraen Focussing Brighmess 
electrode control 
anode grid electrode -ve 

cathode 


Electren heam Power supply 


The information is displaced on the screen of a “cathode ray tube.” This screen appears a 
circular or rectangular window usually with a centimeter graph. 
Examples: | 
Picture tube in our TY set and the display terminal for most computers are cathode ray tubes. 
Construction and Working: | 
The cathode-ray oscilloscope (C.R.O) consists of the following components: 
|. The electron gun 
2. The deflecting plates 
3. A fluorescent screen 


Vhe electron wun: 


Vhe electron gun consists of an electron source which is an electrically heated cathode 
that ejects electrons, 

Flow of the electrons in the beam is controlled by an electrode called grid °G’. The grid is 
connected to the negative potential. The more negative this potential. The more electrons 
will be repelled form the grid and hence fewer clectrons will reach the anode and the 
screen. The number of the electrons reaching the screen determines. The brightness on the 
screen light. Hence the negative potential of the grid can be used as a brightness control. 


The anode is connoted to the positive potential and hence is used to accelerate the 
electrons. The electrons are focused into a fine beam as ney pass through the anode. 


ee The deflecting plates . 
Afier leaving electron gun, the electron beam passes between a pair of horizontal plates. 
A potential difference applied between these plates deflects the beam in a vertical plane. 
This pair of plates provides the Y-axis or vertical movement of the spot on the screen. A 
pa. of vertical plates provides the x-axis or horizontal movement of the spot on the 
screen. 

3: The fluorescent screen 


The screen of cathode — ray tube consists of a thin layer of phosphor, which a material 
that gives light as a result of bombardment b y fast moving electrons. 
Uses of C.R.O 


The CRO is used in many fields of science, some uses are given below:. 


l; Displaying wave forms. 

i. Measuring voltages. 

iit: Range finding (as in radar) 

iv. Echo — sounding (to find the depth of sea - beds), 
v. To display heart beats. 


Q:4 Write a note on analogue and digital electronics. 
Ans: Analogue quantities 
Those quantities whose values vary continuously or remain constant are known as 
> analogue quantities. : 
Exumple 


The temperature of air varies continuously during 24 
hours of a dav. If we plot a graph between time and 
temperature recorded at different Limes, We ee! a graph 
as shown in Figure. 


Ternperalure ——p 
f 
ra 


Tie 
Fig. 191 
This graph shows that the temperature varies continuously with time. Therefore 
temperature ts an analogue quantity. Similarly time, pressure, distance etc., are analogue 
quantiles, 


Analogue Electronics 
"he part of electronics consisting of such circuits which processes analogue quantities 1s 
called analogue electronigs. 

Example 
For example the public address system is an analogue system in which the microphone 
converts sound into a continuously varying electric potential. This potential is an 
analogue signal which is fed into an amplifier. Amplifier is an analogue circuit which 
amplifies the signal without changing its shape to such an extent that it can operate. a 
loudspeaker. In this way loud sound is produced out of the speaker. 

Digital Electronics . 
“The part of electronics which processes the data provided in the form of digits is known 
as digital electronics”, 
For this purpose digital electronics uses only two digits O(zero) and | oe and the whole 
data is provided in binary system due to which processing of data becomes easy. 

Examples 
For quite a long period the use of digital electronics was limited to computers only but 
now-a-days its application is very wide spread Modern telephone system, radar system, 
naval and other systems of military importance, devices to control the operation of 
industrial machines, medical equipments and many household appliances are all using 
digital technology 

Representation of analogue and digital signals 
Figure given below shows an analogue and digital signals. It can be seen that digital 
siynal provides the data by a maximum and minimum voltage level. In it the changes are 
not continuous. 


i 7 y (a) Analogue Voltage Signals 
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(b) Digital Voltage Signals 
Fig. 19.3 ; 


(a) Analogue Voltage Signals 


Analogue to Digital converter (ADC) 
“A circuit has been designed which converts the analogue signal into a digital one in the 


form of digits. This circuit is known as analogue to digital converter, i.e., ADC”. 

When we get an analogue signal in the form of digits, we can process it with digital 
circuit, the output of which is also in digital form. 

Digital to Analogue converter (DAC) 

“A circuit that is designed to convert digital output into analogue form by a circuit known 
as digital to analogue converter (DAC)”. 
As the output of DAC is an analogue signal, it can be readily sensed by us. Thus 
electronic systems used at present consist of both analogue and digital (ype circuits 


Q.9 


Anis: 


Q.10 


Ans: 


Whatis use of ADC and DAC? Briefly explain? 
In our daily life the quantities that we perceive by our senses are usually analogue 
quandties which can not be processed by digital circuits. To resolve this difficulty 
different circuits has been designed which convert analogue quantities into digital 
quantities and digital quantities into analogue quantities are per required. There circuits 
are Known as ADC and DAC. 

. Analogue Digital Converter (ADC) 
‘ circuit which is designed to convert analogue signal into a digital one in the form oF 
digits 13 Known as analogue to digital converter. (ADC). 
ii. Digital Analogue Converter (DAC) 
When we get an analogue signal in the form of digits we can process it with digital circuit 
the output of which is also in digital form. This digital output ts converted into analogue 
cireult known as digital to analogue converter le DAC. 
As the output of DAC is an analogue signal it can readily be Mesed by us.’ Thus 
electronic system used at present consists of both analogue and digital type circuits. 
What is meant by binary (Boolean) variables? Explain with example. . 
“The variables which have only two possible states are knows as binary variables”. 
Explanation: 
There are many things which have two possible sates e.g. 

‘\ switch could be either open or closed. 
Ww. A circuit may be either ON or OFF. 
lt. .\ Statement would be either true or false. 
iv. The answer of a question could be right. 
All three things which have only two possible states are called binary (Boolean) 
variables. 


Representation of Binary variables 


The state of binary. variables are usually represented by the digits “0’ and ‘I’. 


Example: 


Suppose we form a circuit by connecting a lamp to battery using a switch ‘S’ as shown in 
hig. We call the state of switch as input and state of current or lamp as output. 


Switch and lamp are binary variables 


When the switch is open no current passes through the circuit and lamp is OFF. In other 
words when input is Zero (O) output ts also Zero (Q). 


When the switch is closed current passes through the circuit and the lamp is ON. Both 
switch and lamp have value “1°. Hence switch and lamp (Current) both have two possible 
states Zero (O) and one |. therefore they are considered as binary variables. This is also 
explain in table given in front. 


ie lee mg 


QU.1l What is meant by Boolean Algebra? Explain its importance. 


Ans: “The algebra used to describe logic operations by symbols is called Boolean Algebra’. 

Importance: 

“George Boolean invented Boolean Algebra”. 

By using Boolean algebra the values of output variables are determined when the values 
of input variables of ca circuit or system are known. Boolean Algebra is a branch of 
mathematics which deals with the relationship of logic variables. Boolean Algebra 
handles variables that represent two types of logic propositions. 

Importance: 

Boolean algebra has become the main cornerstone of digital electronic. 

¢ It operates with two logic states *1’ and ‘0’. 

* lt interpret the logical operators AND, OR and NOT. 

¢ [t develop a systematic complex digital systems. — 

¢ Simple logic gates perform the simple mathematical as well as intricate logical epeduus: 
¢ Logic operations are considered as combination of switches. 

Q.12 What do you mean by logic gate? 

Ans: Logic gate is a switch (digital circuit), its outputs can have only one of the two possible 
states, i.e either a higher voltage (1) or a low voltage (0) — it the either ON or OFF. 
Output voltage of the logic gate depend upon the condition of its input. It may be high (1) 
or low (0) according to the condition of input. 

Q.13. What is AND operation? Explain in possible states. Write its symbol, Epes 
and gate? 

Ans: AND operation 
“AND operation is such a logic operation that its output is | only when all the values of 
its inputs are |”. ° 

Explanation: 


In order to understand the logic AND operation, we consider a circuit in which a lamp is 
connected to a battery using two switches S; an S2 connected in series as shown in fig. 
These switches are considered as inputs and lamp is an output, this circuit is given as 


Possible states 


There are four possible states of two switches are given as 

i) When S, and S: are both open, the lamp is OFF. 

ii) When S; is open and S> is closed, the lamp is OFF. 

iii) When S; is closed and Sz is open, the lamp is ON. 

iv) When both S, and S: are closed, the lamp is On. 

These states of switches and lamp are shown in table. It 1s clear from table that When 
either of the switches (S; and S>) or both are open, the lamp is OFF. When both switches 
are closed, the lamp is ON. 
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Symbol aud AND operation: 
Syinbol for AND operation is dot () 
Expression: 
Boolean expression of AND operation is 
X= -B 
This expression is read as 
“\ equals to A AND B 
Truth table: 
“Set of inputs and outputs in binary from is called truth table”. 
In binary language, when either of the inputs or both the inputs are low (0,, the output is 
slow (0). When both the inputs are high (1), the output is high (1). 
These relationship are shown in table. Where ‘X’ represent the output. Hence AND operation 
nay be represented by switches concede in series and each switch represents an input. 


Important results: . ; 
e When two switches are close i.e. the inh of the AND operation are at logic ‘1’, The 
output and AND operation will be at logic ‘1’. 


e¢ When two switches are open i.e, the in puts of AND operation are at logic ‘OQ’, the 
output of AND operation will be at logic ‘O’. 


AND gate: 
“The circuit which implements the AND operation is known as AND gate”. 


Symbol and AND gate: 
Symbol of AND operation is given as 


AND gate has two or more than two inputs ° 
and only one output. The value of output of A 
AND gate will be ‘I’ only when both of its _>— X 
inputs are at logic ‘I° and for all other B . 
situations output and AND gate will be ‘O’. 
Q.14. What is OR operation? Explain its possible states. Write its symbol, expression and gate? 
Ans: OR operation 
“The logical operation in which the value of output variable is equal to ‘1’ when any one 
of the both input variables have value equal to ‘1’. 
Explanation: 
tn order to under the logic OR operation we consider a circuit in which a lamp ts 
connected to a battery using two switches, Syand $2 connected in parallel considered as 


two Inputs. 


Possible states 
Vhere are four possible states which are given as: 
1) When S; and $2 are open the lamp is OFF, : 
11) When S; is open and S: closed the lamp is ON. 
iii} When S; is closed and S2 open the lamp is On. 
iv) When both S, and S2 are closed the lamp ON. 

| Closed | Open | ON 


All possible states ofthe lamp and switches are shown on the table given below. 


It is clear from table that the lamp will glow if at least one of the switch i.e. S; and Sz is 
closed (at logic ‘1’) 


a aed 


Symbol of OR operation 

OR operation is represented by the symbol of plus (+). 
Expression: 

Boolean expression for OR operation is given as 

XA=A+B 
This expression is read as: 

“X equals to A OR B” ; : i 
Truth Table: . 

“Set of inputs and outputs in binary form ts called truth table”. 

Truth table of OR operation is shown as: 


Hence OR operation may be represented by switches connected in 
parallel, since only one of these parallel switches need to turn on 
in order to flow current in the circuit. 


OR gate 

The electronic circuits which implements the OR operation is known as OR gate”, 
Symbol of OR gate: 

Symbol of ‘OR’ gate is given in fig 


OR gate has two or more than two inputs and has only one output. 

The values of output of OR gate are always in accordance with the 4 

truth table of OR operation. It means value of output of OR gate >: 
will be ‘1’ when one of its inputs is at ‘I the value of output will 

be °O°. when both inputs are at ‘O". 


QS) What is meant by NOT operation? Explain its possible states, write its symbol, 
Expression and gate. 
Ans: NOT operation 
“A logical operation which changes the state of binary (Boolean) variable”. 
OR 
“NOt operation inverts the value of Boolean variable”, 
Explanation: 
In order to understand NOT operation, we consider a circuit in which a lamp is connected 
to a battery with a switch ‘S in parallel way. 
Possible states 
NOT operation has only one input and only 
one output. 


There are two possible sates. 


1) When the switch “S’ is open , the current wil! pass through the 
lamp and it will glow. 


li) When the switch is closed, no current will pass through the 
lamp due to large resistance of its filament and it will not glow. 


~ , . : . + a 
The states of NOT operation are shown in table. Fig We 12 


Symbol of NOT operation 


NOT operation is represented by a line or bar over the Boolean variable ie. A : 


Expression: 
Boolean expression for NOT operation is given as: 
X=A 
This is read as: 
"\V equals A NOT". 
Truth Table 
“A set of inputs and outputs in binary form is called truth table”. Truth table of NOT 
operation ts shown tn table given below: Hence, it is clear from the table. If the Boolean 
variable is *O"”" then after NOT operation its value before NOT operation is ‘!°, then afier 
NOT operation tt would change to *O". 


LALA 
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“Thus NOT operation inverts the state of Boolean variable”. 


NOT gate 


The electronic circuit which implements NOT operation is known as NOT gate. 


Symbol of NOT gate 
The symbol of NOT gate is given as NOT gate has only one input and one oulpul 
It 


terminal Me gate works in such a way that if its input is ‘O° is output would be “1”. 
its input is *1* the nits output would be ‘O”. Not gate performs the basic logical function 


called a en of complementation, Not gate is also called inverter. 


Q.16 What is NAND gate? Explain its symbol, Express and Truth table? 


Ans; NAND gate: 
NAND operation is simply AND operation followed by a NOT operation. 


gate is obtained by coupling a NOT gate with the output terminal of the AND gate 


“the NAND 


Symbol of NAND gate 
Symbol of NAND gate is given as: 
The NOT gate inverts the output of the AND gate. 


Short symbol of NAND gate 
In this symbol the NOT gate has been rages with a small circle. this small Circle 


attached to a the output of NAND gate shows NOT o eration, its fig is given below: 


S [ —— 
B 2 , 


Expression: 
Boolean expression for NAND operation is described as: 
The output of the NAND gate equals A.B and is written as: 
X¥=AB 


It is read as 
“X equals A AND B NOT”. 


Truth Table 


Hence it is clear form table that: inverts-the outputof the NAND gate 


Q.17) What is NOR gate? Explain its symbol, expression and truth table? 

Ans: NOR gate: 
The NOR operation is simply an OR operation followed by a Not operation. “* The NOR 
gate is obtained by coupling the output of the OR gate with NOT gate”. 

Symbol of NOR gate 
The symbol of NOR gate is given as: For the same combination ae the output of a 
NOR gate will be opposite to that of an OR gate. 


B X =A+E 
Short symbol of NOR gate: 


In this symbo! the NOT gate has been replaced with a small circle. In the symbol If NOR gate, 
this small circle attached at the output of OR gate shows NOT operation, its fig is given as 


- _— 
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Expression: 
Boolean expression for NOR operation is describes as: 
X=A+B 
It is read as: 
“X equals AOR B NOT”. 
Truth Table 


“ A set of inputs and outputs in binary form is called truth table”. 

Q.18  Whatis the use of logic gates? Explain with one example. 

Ans: We can use logic gates in electronic circuits to do uscful tasks. These circuits usually use 
light depending resistors (L.DRs) to keep inputs low. An LDR can act as a switch that is 
closed when iNuminated by ltght and open in the dark. 


House safety Alarm 


We can use single NAND gate to make burglar 
alarm. This can be done by using NAND gate, an 
LDR, a push — button switch S and -an alarm. 
Connect LDR between NAND gate input B and the 
positive terminal of the battery. the LDR will cause 
a height level input (1) at B when in light because 
of its low resistance. The LDR will cause a low 
level input (0) at B when light is interrupted and 
causes high resistance in LDR. A low level signal is 
also caused at A when burglar steps on.switch S. So (Burglar alarm schematic circuit) 
this burglar alarm sounds when either burglar | 
interrupts light falling on LDR or steps on switch S. 
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MULTIPLE CHOICE QUESTIONS 


7.0 and 17.2 Yntormation and Communication Technology, Component of Computer 


Based Information 


Which source has shortened the distances and has brought in contact the whole 
world? 


(a) Telephone (b) Mobite phone {c) Fax machine (d) all given 
In computer terminology, processed data is called 
(a) Output (b) Information (c) Input (d) Procedure 


Which is basically an electronic based system of information transmission, 
reception, processing and retrieval? 


(a) [ICT (b) IDT or OR (c) CRO (d) ADC or DAC 
The method used to communicate information to far off places instantly is called 
(a) Telecommunication (b) Information (c) Transfer of data. (d) Production 
The term refers to machinery in computer terminology is 
(a) Software (b) Hardware (c) Data (d) Brocedures 


Supports equipments of hardware are : 
(a) Storage devices (b) Out pul devices (c) Communication devices {(d) All given 
Which refers to computer programs and the manuals that support them? 


(a) Software (b) Hardware (c) Data (d) Information 
Which are facts that are used by programs to produce useful information? 

(a) Data (b) Software (c) Hardware (d) Programs 
Which technology is used in mobile phone? 

(a) Computer (b) Internet {c) Radio (d) Fax machine 
Which technology is used in videophone? 

(a) 2G . (b) 3G (cj) 5G {d) None 


(11) 


The transfer of information from one place to another faeaae different electronic 
and optical equipment is 


(a) Flow of information (b) Information storage . 

(c) Information collection (d) Cheque information - 

In telephone, information is sent in the form of signals through 

(a) Wires (b) Plastic (c}) Spring (d) Threads 

The essential part of any communication system is 

(a) Transmitter (b) Transmission channel (c) Recciver (d) All given 
Alexander Graham Bell in 1876 made a: 

(a) Machine (b) Computer — (c) Telephone (d) Cell 

Telephones sent voice in the form of 

(a) Waves (b) Electrical signals (c) Mechanical signals(d) Magnetic signals 


Who design and operate the software and feed input data, build the hardware for the 
smooth running of any CBIS? 

fa) Software (b) Llardware (c) People (d) Data 

Major Components of CBES are? 

(a) 2 (b) 3 (c) 4 (dl) 7 


(18S) Cell phone transmission are made with 


(a) Microwaves (b) Radio waves (c) Visible waves (d) All 
(19) The most important of hardware of computer system is? 
(a) Monitor (b) CPU (c) Hard Disk (d) Processor 
(20) The mouthpiece of telephone contains thin metal diaphragm and granules of 
(a) Carbon (b) Aluminium (c) Sulphur (d) Copper 


(21) The speed of sound in air is 
(4) 1850 kin_per hour (b) 1200km per hour {(c) 1550km per hour (d) 1246km per hour 
Transmission of Radio Waves through space 
‘Transmission of Light Signal through optical fiber 
Information in the form of audio frequency (AF) signals may be transmitted directly by 
(i) Wire (b) Computer (c) Cable (d) TV 
(23) For sending information over a long distance it has to be superimposed on; 
(a) Mechanical waves (b) Electromagnetic waves (c) Sound waves (d) Kinetic waves 
(24) At the radio station, sound waves produced are changed into electrical signals through 
(a) Microphone (b) Modem (c) Speaker (d) Head phone 
(25) Which device basically scans a page to convert its text and graphic into electronics 
signal and transmit it? 


fa) Cell phone (b) Photo phone (c) Fax machine (d) Text machine 
(26) Cell phone is a type of having two way communication: 

(a) TV (6) Computer (c) Radio (d) Microwave oven 
(27) Cell phone sends and receives the message in the form of 

ta) Eleetronie waves (b) Radio waves (c) Mechanical waves (d) Magnetic waves 
(28) Cell phone network system consists of 

(a) Base stauiens (b) Mobile switching center (c) Cells (d) All given 


(29) Which is an electronic computing machine used for adding, sunrEAenOe and. 
oe 


(a) Mobile (b) Computer (c).Cell phone’ (d) Photo phone 
(30) The most important piece of hardware is 
(a) Monitor {b) Keyboard (c) Printer (d} CPU 
(31) ° Microprocessor is tiny rectangular chip present in , 
(a) CPL (b) Monitor (c) Printer (d)} Keyboard 
(32) Which refers to the instructions or programs? 
(a) Hardware — (b) Software ° (c) Monitor (d) Keyboard 


(33) Which are more compact and portable 


(a) Deskto b) Computers (c) Laptops (d) All of these 
17.7 Information Storage Devices 


(34) Which statement is incorrect for primary memory? 
(a) [t consists of integrated circuit 
(h) ft vanishes when computer ts switched off 
fc) Read only memory 
{dy Random access memory 

(35) Which statement is correct about secondary memory? 
(a) Lala storage devices are secondary memory 
fh) Store data permanently in computer 
fc) Andio-video cassettes are secondary storage devices 
(cl) All gtsen are true 


Which is small magnetically sensitive, flexible, plastic wafer housed in plastic case? 
(a) Floppy (b) Cassette (c) Video-disk (d) Audio disk 
Floppy is coated with 

(a) Magnetic oxide — (b) Sulphuric oxide (c) Potassium oxide (d) Silver oxide 
Which is rigid, magnetically sensitive disk that spins napiey and continuously inside 
the computer chassis? 

(a) Floppy (b) Hard disk (c) Cassette (d) Compact disk 


_A typical floppy has a storage capacity between 


(a) | and3 MB (b) 2 and 4MB (c) 3 and SMB (d) 6 

A CD can store computer data 

(a) 680 megabyte ~ (b} 660 megabyte (c) 620 megabyte (d) 610 megabyte 
Which is small storage device that can be used to transport files from one computer 
to another? 

(a) Compact disk (b} Hard disk (c) Flash drive (d) Floppy disk 

Use of computer through which we can write a letter, article, book or prepare a 
report, is called; 


(a) Word processing (b) Internet (c) Data management , (d) Browser 
Which function allows uses to view web pages? 

(a) Web-browsing —(b) E-mail (c) E-commerce (d) All given 
The advantage of e-mail is 

(a) Fast communication (b) Fast free service (c) Simple to use (d) All given 
1024 bytes are equal to 
(a) IMb (b) IKB (c) IGB (d) ImB 
1GB is equal to 

(a) 1024 bytes (b) 1024 kilobytes (cc) 1024 mega bytes (d) None 
IMIB equal to 

(a) 1024 bytes (b) 1024 kilobytes  (c) 1024 mega bytes (d) All | 
Which one is short-term storage devices? 

(a) Hard Disk (b) Floppy Disk (c) Magnetic Disk (d) 

The areas between pits are called? | 

(a) Panel (b) Spiral (c)Lands (d) Flate 


Which device is slightly larger than a gum-stick? 


(ay CD (b) Floppy Disk (c) Flash Drive (d) Hard disk 


[Internet is a global’ web of more than one million nets in which more than 
computers are operating? 


(a) 50 millon (b} 20 million (c) 10 billion (d) 20 billion 
Which one is an example of browsers? 

(a} Opera (b) Motor (c) Pipette (d) Gyroscope 
The most common form of crime in internet using is? 

fa) Over use (b} Thelt (c} Hacking (d) None 


Which of the following are clectromagnetic waves? 


(ay Radio waves (h) Compress ional waves 
fo) Sound waves (d) None 


($5) What is floppy disk made of? 


GY) Nonmetal (b) Metal (ce) Soft Plastic (d) None of these 
(30) Storage devices work on what principle? . 

(a) Heat (b) Electricity (c) Sound (d) Magnetism 
(37) Which waves are the radio waves? | 

(a) Mechanical waves (b) Electronic waves 

(ce) Electromagnetic waves (d) None of these 
(38) Who invent radio? 

{a} Grahain bell (b) Newton -(c) Marconi. (d) Faraday 
(59) Who transmitted the first radio signal in the air? 

(a) Graham bell (b) Newton (c) Marconi (d) Faraday 


(60) The process to draw the required line or pictures on a computer screen using, . 
mouse or key board is called 
(a) Graphic designing (b) Line designing (c) Data designing —_(d) Picture designing 
(61) To collect information for a special purpose and to store it in the computer in more 
than one interlinked files is called 
(a) Data base - (b) Data Storing (c) Datamanaging . (d) Data processing 
(62) A program which helps to create written document and lets you go back and make 
corrections as necessary 


(a) Home row keys (b) Tool bar (c) Folder (d) Word processor 
(63) What type of software is used for creating letters, papers and other documents? 


(a) Database (b) Word Processor (c) Spread sheet (d)Operating Program 
ANSWER KEY 
Oe Ans OD 


31 (RMR 41 
42 
43 
440 
45 
46 
47 
48 


* 
a Mee 
: Fy 


z 
a 


* 
™4 


2 * 
6. 
7 


“ 


ed 


‘CONCEPTUAL QUESTOINS 


17.1. Why optical fiber is more useful tool for the communication process, 


Ans: Waves of visible light have a much more frequency than that of radiowaves, Therefore, 
rate of sending information in the form of light signals using optical fibre is larger than 
that with radio waves or microwaves though space or electrical signals though wires.. 


17.2. Which is more reliable floppy or hard disk? 


Floppies are inexpensive, convenient but are not much reliable as they lack the storage 
capacity and drive speed form many large jobs. There is also a risk of data loss stored on. 
floppy. We do not face such problems in the care of hard disk Which is , therefore, more 
reliable than a floppy. 


17.3. What is difference between RAM and ROM memories? 
RAM: 
The main difference between the RAM and ROM is their use to store data. When a 
computer is tuned ON and programs are being run the program information is stored in 
RAM for better efficiency and see. When the computer is turned OFF any information 
stored in RAM is lost. So RAM is used for the storage of memory temporarily. In the 


ROM, data is stored permanently and retains there even when computer is tuned OFF. 
RAM is the primarily memory device while the ROM is secondary memory device. 


ROM 


ROM stands lor read only memory. It is type of internal that normally can be read. ROM 
Is used In. a computer system to hold information. That is either permanent or does not 


change frequently, 


REVIEW QUESTIONS 


17.1 What is difference between data and information? 

Ans: See Q.NO | 

17.2. What do you understand by information and communication technology (ICT)? 
Ans: See Q.No.2 

17.3. What are the components of information technology? 

Ans: See Q.No.4 


17.4 Differentiate between the primary memory and the secondary memory. 
Ans: See Q.No.15 


17.8 Named different information storage devices and describe their uses. 

Ans: See Q.No.16 

17.6 How light signals are set through optical fiber. 

Ans: See Q.No.12 

17.7 How light signals are sent through optical fiber. 

Ans: See Q.No.12 

17.8 What is computer? What is the role of computer in everyday life? 

Ans: See Q.No.13 | 

17.9 What is the difference between hardware and software? Name different softwares? 
Ans: See Q.No,. 

17.10 What do understand by the term word processing and data managing? 

Ans: See Q.No.T? 

17.11 What is internet? Internet is Petul source of knowledge and information, Discuss. 
Ans: See O.No.IS 

17.12. Discuss the role of information technology in school education. 

Ans. See Q.Noa.ls : 
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SHORT QUESTIONS 
INFRMATION AND COMMUNICATION TECHNOLOGY 


Intormation and Communication Technology 


(1) What is difference between data and information? 
Ans: 


- INFORMATION 

a" representation of facts, concepts or | The raw aan arranged in suitable manner 

instructions in the formalized manner suitable provide information. OR “Processed dala Is 

tor communication, interpretation or processing | known as information.” 
by humans or machines is called data.” OR Example: 
“Data is a collection of facts. It is raw e Text 

Material of information.” ¢ Graphics 

Examples: e Figures etc. 

¢ Numeric data 

¢ Alphabetic data 

(2) Define the terms. 

(i) Information technology (ii) Telecommunication 

i. Information Technology 
The scientific method used to store information, to arrange it for proper use and to 
communicate it to others is called information technology. 

ii, Telecommunication 
The method that is used to communicate information to far off places instantly is called 
telecommunication. 

(3)° What do you understand by information oad communication technology? 
Information and communication technology is scientific and technical methods and 
means to store, process and transmit vast amounts of information in seconds with help of 
electronic equipment. 

puter Based Information 

(4) What are the components of information technology? 

Ans: (1) Hardware (ii) Software (iii) Data 
(iv) Procedure (v) People 

(5) What is difference between Hardware and Software? 


Hardware ¢ 0 2003 Pee ee Software 
The hardware of computer system consists | The term sattware refers to computer 
of physical components installed in main | programs and the manuals that give the set of 
computer box and all associated} instruction to the hardware of compute that 
equipments interconnected in an organized | tells the CBIS parts what to do. After 
way. instruction the hardware part of CBIS 


Examples: produce the useful information from raw 
« Mouse : data. 
e Monitor screen Examples 


° Printers * Dos 
: » Windows 


e |inux 


23 Flow of Information 


(0) Whatis meant by Now of information? 
Flow of information 


The transtormation of information from one place to another place is known as flow of 
information, The information transferred in different way through telecommunication 
equipments, 

(7) Why satellite communication system is based on microwaves instead of radio waves. 


The radio waves are refracted by the different layers in the earth’s atmospheric system. 
But the microwaves are not refracted. This does not lead weaken signal and easy to 


receive the information over long distance. That is micro-waves are used in satellttne 
communication system. 


(8) Draw flow chart of flow of information. 
\us: 
Input Siznal Transmitted Signal Received Signal Out Put Signal 


——_>» Transmitter 


Destination 


Transmission Channel 


Nnise, Intecferenee 4nd distoetian 


[74 Transmission of Electrical Signals 
17.5 Transmission of radio waves throug 
{9) What do you know about telephone? Describe its construction 

Ans: telephone also has diaphragm to turn voice into reas signals by vibration which 
are transmitted over phone Jines. 


Telephone system has two main parts: 

(1) Mouthpiece / Transmitter | 

(it) Furpiece/ Receiver 
(10) What is function of Mouthpiece and Earpiece 
Ans: Mouthpiece 


with diaphraym., the diaphragm also vibrated 
which compress the carbon ‘and clectrical 
signal produced. These electrical signals 
Now through the wire in’ the form of 
electrical current, 


: ‘ JELLemomt ae 
When compressional waves of voice strike \ 


Larpieee 
fecerver received eleetrieal signal which flow) through the clectramagnet. The 
vleciromaunet produces a varying field cause the vibration in metal diaphragm. This 
vibrate of the diaphragm produces sound waves. 


(11) 
Ans: 


(12) 
Ans: 


(13) 


Ans: 


(14) 
Ans: 


What is fax machine? 

Fax inachine is also known as ‘Telefacsimile’s’. Fax machine is used to send the copy o! 
documents from on place to another place. 

Fax machine scans the documents page and convert it into electrical signals and transmit 
it to another fax machine through telephone lines. 


The receiving fax machine receive these electrical signals and converted these sige 
into copy with the help of printer 


What is cell phone? Describe its main parts. 
Cell Phone: 


A cell phone is device which consists on radio transmitter and radio receiver and used for 
two way communication. It send and receive the information with help o! 
electromagnetic waves. 
Construction and Working: 


Main parts of cell phone network are as following 
e Cells 

e BS 

e MSC 


What is meant by Modulation? 

Modulation: 

The process in which we superimpose information on clectromagnetic waves called 
modulation. 


What do you know about photo phone? 

In common telephone system, we can transfer and receiver sound only but i paces 
phone. We can send and receive sound the picture also. By using the photo aud phone 
number of our friends or family members on this telephone you can call them by pres=ie 
pad with their photos. Thus we can communicative with our relatives or fiends on phete 
phone with the physical appearance of each other. 


How the desired station is picked through any radio station? 


In a radio set, a variable capacitor is used to receive or pick the desire frequency of any 
radio signal. tt is because the radio waves have broad spectrum of waves of different 
wavelengths and frequencies transmitted by different radio station simultaneously 4 
variable capacitor helps in picking the desired frequency of broadeasted radio waves. 
What is the difference between the mobile phone and the normal phone? 

Mobile phone works on the basis of two way radio communication system. It is based on 
wireless systems. However in telephone, the signals are transmitted through telephone 
cables in the form of electrical pulses. 

Transmission of Light Si optical fibe 


What is meant by optical fibre? 


Optical Fiber: 

An optical fiber or optical fibre is a flexible, transparent fiber made of high quality 
extruded glass or plastic. slightly thicker than a human hair. [can funetion as a 
waveguide, or “light pipe” to transmit light between the two ends of the fiber 


(18) 


Ans: 


(19) 


Ans: 


(20). 


Ans: 


Describe working principle of optical fiber? 

Working Principle: 

Vhe light enters the core at one end of optical fiber, These light beams hits the core- 
cladding interface and reflect back into the core. If the angle of incidence is less than 
critical angle the light beam escape form core which cause the data loss. If incidence 
angle is greater than of critical angle then the light beams totally reflect into the core. In 


this Way large amount of data can be transferred form one place to another place in the 
torm of hight. 


What do you know about multimode? 
Multimode: 


When electrical signals are transmitted through wires, the signal lost increases with 
increasing data rate. This decreases the range of the signal. The optical fiber of 
multimode is 10 times bigger than fiber optics used in single mode cable. The light beams 
in core can travel by following different paths, that is why it is called multimode. 
Advantage: 
Multimode fibre optics are used to link the computer networks together and it can send 
information relatively short distances. 
What is computer? 
Computer is machine that can be programmed to accept the data (input) process it 
(processing) to give useful information (output) and store it( storage) for further. 

OR 


“Computer is electronic machine which give useful processed data in short time after 
analyzing and arranging.” . 


MAIN PARTS OF COMPUTER 


(21) 
Ans: 


The some main parts of computer are given below 
a. Input devices 

b. Central processing unit (CPU) 

ce. Output devices 

Briefly describe the types of computer. 

Types of Computer 

There are main types of computer. 


1. Personal Computer: 
It is general use, These are less powerfull machine as compared to micro-computer. 
2. Minicomputer: : 


These low cost computers use inteprated circuits. These yet surprisingly powerful 
computer find their application in business and education. Minicomputer got their names 
due to their small size and have less powerful then main frame computers. 


3. Main Frame: 


Mainframe are large scale computer together with their supporting equipment cost 
millions of dollars. It is usually used in large firms for different functions. 


4+. Super computer 


Supercomputers are largest, fastest and most expensive ‘computer for complicated 
problems. Fastest supercomputer can perform more than one trillion calculations in one 
second, 


(22) What is difference between input and output devices? 


Input Devices Output Devices” 
The device takes results from computer anc 
presents it in human réadable form is callec 
output devices. There are number of outpu 


devices. ° 


The device which are used to give the 
instructions to computer are _known as 
input devices. 

Examples: 

Kevboard, mouse, scanner, trackball, 
touchpad, pointing stick, touch screen, light 
pent etc are the examples of input devices 


Examples: 


Video display unit/ visual display device or 
monitor, printers, floppy drives, hard disk, 
CD writer and speaker etc. 


and Appiication of com 


(23) What is meant by storing devices? Name the different storage devices? 


Information storage devices 


The devices which are used to store any important data or information are called 
information storing devices. 


For Example 


Audio, video tap, coral disc (CD), Laser Disc, Floppy Disk and Hard Disk. The storage 
devices work on different principles using electronics, magnetism and laser technology. 


(24) Differentiate between primary and secondary memory? 
Ans: Primary Memory 


* Main memory is computer’s primary storage. It is extension of the central process unit 
(CPU) and directly accessible to it. Main memory accepts data and instructions trom 
input unit, exchanges data supplies instructions to the other parts of CPU. 


« [tis based on electronics and consists of integrated circuits (les). IL is endow ACCESS 
memory (RAM). It vanishes when the computer is switched off, 


Secondary Memory 

¢ Secondary memory also referred as backing storage is used to supplement the 
capacity of main or prunary memory. 

¢ The data storage devices are generally known as secondary memory. It 1s used Lo 
store the data permanently in the computer. When we open any program, data 1s 

What are audio and video cassettes? How data is stored in these cassettes? 


Audio cassettes consist of a tape of magnetic material, on which sound is saved In a 
particular form of a magnetic field. 


Storing information 


(26) 
Ans: 


The electric pulses produced by microphone change with respect to sound waves. These 
electric pulses change the magnetic field produced by electromagnet. Because of this 
magnetic field the magnetic tap is magnetized in specific form according to rise and fall 
of electric pulses. In this way this way sound is stored in specific magnetic pattern on this 
Magnetic tape. 

What is Floppy Disc? 

The floppy disc are the most common from secondary storage devices. It is made up of a 
small magnetically sensitive, flexible plastic wafer which coated with ferromagnetic 
material and enclosed in a rigid plastic cover which protects it. Most personal computers 


included at least one disk drive that allow the computer to read write information fram on 
floppy disk. , 


Compact Disc (Cds) 


It is motded plastic disk on which digital data (binary 
numbers) is stored in the form of microscopic reflecting 
and non-reflecting spots. The reflecting spots are known 
as ‘pits’ and non-reflecting spot knows s “lands”. 


Pits: Pits are spiral tracks encoded on the top surfaces of CD. 


Lands: Lands are the area between the spits. 


Fig. 17,18 


Compact disc is laser based technology. 


A fine laser beam sean the surface of rotating disk to read data. Pits and lands reflect 
different amount of laser light falling on the surface of CD. The reflected light from pits 
and lands converted into binary data. The presence of pit indicate ‘I’ and absences of pit 
indicate *0°” 

The data stored on CD is only readable data that cannot be altered or erased. therefore 
CD memory is called read only memory (ROM). 


Storage Capacity 

A CD can store over 680 megabyte data. A DVD the same size as traditional CD, is able 
to store up -- to— 17 gigabyte of data. 

Flash Drive ; 

Flash drive is an electronic based device and consists of data storage ICs, and used to 
transfer data from one computer to another. It is small storage device which shgehth 
larger than gum stick. Flash drive ts easy to sue. We can simply plug fash drive in USB 
port and can copy past our created papers. Flash drive can separate trom computer. 


(29) 
Ans: 


Define program. 


All the work is done by the computer in the light of those instructions which are called 
Program information in its memory as long as we desire. 
Define computer and enlist its different parts. 


Computer is an electronic machine which after analyzing and arranging the given 
information, presents it in a very short time. 

Parts of computer 

The parts of computer are given below: 

(i) Input devices | 

(ii) C.P.U | : 

(iii)Output devices 

Why computer becomes so popular? 

The reasons of popularity of computer are as under: 

e Fast working of the computer 

e Accurate solution of the given information 

¢ Large memory 

e Capability of deriving results 

What is protocol? 

All computers linked with internet use uniform communication process and same code. 
In the internet terminology, it is calied ‘protocol’ whose name is TCP / IP. It is the 


abbreviation of transmission contro] protocol / internet protocol. 
What is HTML? 


The language which is used in the internet web is understood well by all-the computers 
linked with it and this language is called HTML which ts an abbreviation of Hypertext 
Markup Language. Computers linked with the internet can exchange their information or 
can use the data base. 

Define word processing? 


“To type something by computer’s keyboard, to correct, to arrange, to amend the document, 
to add and delete the written portion when required 1s called the word processing”. 

Define graphic designing? 

“The process to draw a required line or pictures on a computer screen using mouse or 
keyboard is called the graphic designing”. 

Define data managing. 


“The process of collecting information regarding a subject for any purpose and to store 
them in the computer in more than one inter linked files which may help when needed, is 
called data Managing”. 

What is remote control system? 


It is an extremely useful instrument. The function of a television and some other 
electronic machines can be controlled by it from a large distance without any cable 
connection. 

Which part of the computer is called the brain of computer? 

The central processing unit of computer is called the brain of the computer because it 
accepts all the instructions or program given to it, which accordingly processed by a 
control and memory unit. 


‘INFRMATION AND COMMUNICATION TECHNOLOGY 


17.3 lnformation and Communication Pechaologs 
Q.l What is difference between data and information? 
“A representation of facts, concepts or instructions in the formalized manner suitable for 
communication, interpretation or processing by humans or machines is called data.” OR 
“Data is a collection of facts. It is raw material of information.” 
Information . ° 
The raw facts arranged in suitable manner provide information. OR “Processed data 1s 
known as information.” 


Q.2. What do you understand by information and communication technology? 
Information and communication technology is scientific and technical methods and 
means to store, process and transmit vast -amounts of information in seconds with help of 
electronic equipment. 

, OR 


“The technology developed by combining computing data with high speed and transmit it 
with the help of telecommunication links for carrying data is called information and 
communication technology.” | 


Explanation ; 
information and communication technology is the combination of information technology 


and telecomimunication. So, ICT is basically electronic (telecommunication) based systems 
which are used for transmission, reception, processing and retrieval of data.” 


Q.3. Define the terms. 


(i) Information technology 
(ii) Telecommunication 
Information Technology 


The scientific method used to store information, to arrange it for proper use and to 
communicate it to others is called information technology. 


Telecommunication 


The method that is used to communicate information to far off places instantly is called 
. telecommunication. 


Q.4. What are the components of information technology? Clearly indicate the function 
ofeach component. OR Explain CBIS? 


(i) Hardware . (ii) Software (iit) Data 
(iv) Procedure (v) People 

Hardware 
The hardware of computer system consists of physical components installed in main 
compnicr bax and all associated equipments interconnected i an organized way, Main 
unit which consists of Central Processing Unit (CPU) and disk drives is called system 
cat. The supporting equipments are input and output devices, Storage deviees and 
conmmunication devices. Thatis why hardware of computer referred to machinery. 


Software 


The term software refers to computer programs and the manuals that give the set of 
instruction to the hardware of compute that tells the CBIS parts what to do. After 
instruction the hardware part of CBIS produce the useful information from raw data. 
Computer software further divide into system software and application software. 


(i) System software 
The software that control the working of the different parts of computer hardware. 
(ii) Application software | 
The soft ware that help the user. to perform a specific task on compute is called 
application software. 
Data 
Data is collection of facts used by user by entering it 
in computer to produce some useful and meaningful 
information. 
The computer data can be classified into following 
types. 
(t}Graphic — (ii) Audio/video (ili) Text 
(numeric, alphabetic, alphanumeric). 
Like software programs, data generally stored in 
machine — readable form on disk or tape unit the 
computer needs them. 
Procedures 


The set of instructions and rules to design and use information system. These care in the 
dorm of manuals and documents. These rules methods may change from time to time and 
information system must be flexible to accept the new rules. 


People (User) 


A CIBS need people if it is to be useful. Who influence the success or failure of 
information system. People design and operate the sofiware, they feed the input data. 
build the hardware for smooth running of nay CIBS. People write the procedures, 
instructions, rules and it is ultimately people who determine success or failure of CIBS. 
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Flow Chart of Component of CBIS 


Q. 


5 


Write a note on flow of information ‘riefly describes its main parts. 
Flow of information 
The transformation of information from one place to another place is known as flow of 


information, The information transferred in. different way through telecommunication 
equipments. 


Information flaw methods 
Some of information flow methods are give as 


Information flow through Telephone: In telephone system information sent through 
copper Wires in the form of electrical signals. 


Information flow through Radio, Television and Cell phone: 


The infonnation e sent either through the space in the form of electromagnetic waves in 
radio, TV and Cell phone system. 


Information flow through Optical Fibers: 

In optical fiber system, the information flow in the form of light. 
The essential parts of communication system: 

(i) Tranmitter . 

(ti) Tranimission Channel (medium) 

(iii} Receiver 

(i) Transmitter: 


Transmitter ts part of communication system which process the input signal and convert 
the inpul signal according to equipment of transmission channel. | 


(ii) Transmission Channel: 


Its part of communication channel which sends the signal fronv source to destination. It is 
a medium which cause the transformation of mlonnanel Types of transmission channels 
are given below. 


(a) Pair of Wires (b) Coaxial Cable 

(c) Radio waves/ clectromagnetic waves (d) Optical fiber cable 

The power of signal decrease by increasing the distance between source and destination. 
(iit) Receiver . 


In part of communication system, which receive the information from transmission 
channel and delivers to transducer. The transducer process the signal and convert it to 
useful information and amiphty the signal to comensate for transmission loss. 

Transmitted Sianal Recenved Signal Out Put Signal 


rin ee Destination 


Input Signal 


acne 


Sura. laterivecace and diertion 


Q.o Why satellite communication system is based on microwaves instead of radio waves. 


The radio waves are refracted by the different layers in the earth's atmospheric system. 
But the microwaves are not refracted. This does not lead weaken signal and easy lo 


receive the information over long distance. That is micro-waves are used in satellitne 
communication system. 


Transmission of Electrical Signals 
Q.7 Briefly describe the transmission of electrical signal through wires. 


OR 
Write a note on telephone. 
Telephone: 


A single telephone system was made by Alexander Graham in 1876. In BIePnene system, 
sound transmitted from one place to another place. 


Construction and Working: 


It consist of Metal reed, Electrical coil and Diaphragm .Modern telephone also. has 
diaphragm to turn voice into electrical signals by vibration which are transmitted over 
phone lines. 


Telephone system has two main parts: 
(1) Mouthpiece / Transimitter 
(11) Earpiece / Receiver 


Mouthpiece 


The mouthpiece’ has carbon granules and th mercer 
thin metal diaphragm. When compressional 
waves of voice strike with diaphragm, the 
diaphragm also vibrated which compress the 
carbon and electrical signal produced. These 
electrical signals How through the wire in 


There tee 
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the form of electrical current. 


Earpiece ‘ . 
The receiver also consists on carbon granules and the ‘metal diaphragm. The reverse 
process is done in receiver. Receiver received electrical signal which flow through the 
electromagnet. The electromagnet produces a varying field cause the vibration in metal 
diaphragm. This vibration of the diaphragm produces sound waves. 


17.5 Transmission of radiowaves through space 

Q.8. Explain the transmission of radio waves through space. 
Electrical signals represents the information, These signals produced by microphone 1.\, 
camara or computer and sent from one place to another place via cables or radio waves. 
gut for Jong distance communication, the information is superimpesed on 
electromagnetic waves. 


Modulation: 
The process in which we superimpose information on electromagnetic waves called 
modulation. 
The transmission radio waves consists on two parts. 
(1) Radiv station (it) Receiver 
(1) Radio Station 


The information (sound) waves produce at radio station which ts changed into electrical 
signals through microphone. These electrical signals are given to transmission antenna 
which consists on two metal rods. When electrical signals introduced to transmission 
antenna, its oscillate the electric charges in antenna which emits the electrical signals in 
the form of electromagnetic waves. 


Transmitter Recsixer 
; Direct wate 


(ii) Receiver 


At the receiving end. receiver receives the modulated signals. The demodulator in 
receiver demodulate the signals and extract information. This extracted information 
given to amplifier which amplify the information delivers into the receptor. 
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Q.9 What is fax machine? 
Eax machine is also known as ‘Telefacsimile’s’. Fax machine is used to send the copy of 
documents from on place to another place. 

Fay machine scans the documents page and convert it into electrical signals and Seansniil 
itto another fax machine through telephone lines. 

The receiving fix machine receive these clectrical signals and converted these signals 
inte copy with the help of printer 


Q.10 What is cellphone? How it works and describe its main parts. 
Cell Phone: 


A cellphone is device which consists on radio transmitter and radio receiver and used for 


Iwo Way communication. [1 send and receive the information with help of 
electromagnetic waves. . 
Construction and Working: 


Main parts of cellphone network are as followin 

(i) MSC (Mobile Switching Centre) | | 
(ii) Bs (Base Stations) | 

(111) BTS (Base transceiver system) 


How mobile nebworks work’ 


A ‘BTS’ is set up at particular geographical location. 
The BTS signal is known as cell. This cell is in 
hexagonal form. The targe number of ‘BTS’ are 
connected with base station, So, a very large area is 
converted by base station. The group of cells forms a 
cluster. With in cluster all BSc are connect with MSC 
(Mobile Switching Center) through, optical fiber. In 
MSC, the data of subscriber is stored and up dated time 
by time. MSc also route the calls. 


When caller calls another cell phone, sound waves of callers converted into radio waves. 
These radio signals of particular frequency is sent at local base station of the caller, where 
the signal is assigned a specific radio frequency. Then these signals sent to the base staton 
of receiver through MSC. Then the cal] is transferred to the cellphone of receiver. Mobile 
receiver radio waves and changes into sound. 


Q.11 What do you know about photo phone? 


In common telephone system, we can transfer and receiver sound only but in photo 
phone. We can send_and receive sound the picture also. By using the photo and phone 
number of our friends or family members on this telephone you can call them by pressing 
pad with their photos. Thus we can communicative with our relatives or fiends on photo 
phone with the physical appearance of each other. 


Transmission of Light Signals through o 


Q.12 Describe the transmission of light signals through optical fibers. How light signals 
are sent through optical fiber. 

Optical Fibre: . 
An optical fiber or optical fibre is a flexible, transparent fiber mad¢ of high quality 
extruded’ glass or plastic, slightly thicker than a human hair. It can function as a 
waveguide, or “light pipe” to transmit light between the two ends of the fiber. The field 
of applied and engineering concerned with the design and application of optical {bers is 
known as liber optics. — 
The frequency of visible light 1s greater than that of radio waves. Thats why the large 
amount of information can be transmitted through visible light than that of microwaves 
and radio waves. 


Working Principle: 


The light enters the core at one end of optical fiber. These light beams hits the core- 
cladding interface and reflect back into the core. If the angle of incidence is less than 
critical angle the light beam escape form core which cause the data loss. If incidence 
angle is greater than of critical angle then the light beams totally reflect into the core. In 
this way large amount of data can be transferred form one place to anotish place in the 
form of light. This feature of fiber optic differentiate it form wires. 


Vlultimode: 


When electrical signals are transmitted through wires, the signal lost increases with 
increasing data rate. This decreases the range of the signal. The optical fiber of 
multimode.is 10 times bigger than fiber optics used in single mode cable. The light beams 
in core can travel by following different paths, that is why it is called multimode. 


Advantage: 
Niultimode fiber optics are used to hak the computer networks together and it can send 
information relatively short distances. 

Q.13 What is computer? What is the role of computer in everyday life? Briefly siescvibe 
the types of computer. 

Computer 
Computer is machine that can be programmed to accept the data (input) process it 
(processing) to give useful information (output) and store it( storage) for further. 

OR 
“Computer is electronic: machine which give useful processed data in short time after 

analyzing and arranging. 


Computer work through an instruction of 
hardware and software. The some main parts 
of computer are given below 


(1) Input devices 


fii) Central processing unit ra PU) 


(ay Output devices 


Input Devices 


The device whieh are used to give the instructions to computer are known as input 
devices. Keyboard, mouse. scanner, taekball, touchpad, pointing stick, touch screen, 
light pent ete are the examples of input devices, 


Central Processing Gait (CPU) 
The test important parlor the computer, which consist on a box containing motherboard 
inside with a small chip (culled microprocessor) in itis known as CPU, 
This part of computer receive the instructions and translates them and perform specitic 
ask according to the given instruction, So, it performs all computational, logical and 
analytical fnetions, [fis the brain of ne 


Output Devices 
The device takes results [rom computer and presents it in human-readable form is called 
outpul devices, There are number of output devices. For example: 
Video display unit’ visual display device or monitor, printers, floppy drives, hard disk. 
CD writer and speaker etc. 

Use of Computer in Everyday life 
Computer becomes a necessary part of everyday life because its fast working, accurate | 
solutions of information, large memory and capability for deriving results. 
¢ Computer is used in offices for preparing letters, documents and reports. 


e In hotels computers are used for advance booking of rooms, preparing bills and 
providing equity service. 


¢ In railways. computers are used for rail reservation, printing of tickets and 
preparations of reservation charts. 
* In medical field, doctors are computer for diagnosing illness and treatment of 
diseases. ; - 
e Anarchitect engineer use computer for building designing and city planning. 
* In meteorology department, computes are used for wheatear forecasting. 
Types of Computer 
Phere are main types of computer. 
I. Personal Computer: 
It is general use. These are less powerful machine as compared to micro-computer, 
2. Viinicomputer: 
These low cost computers use tntegrated circutts. These yet surpnsingly powerful 
computer find their application in business and education, Minicomputer got their names 
due to their small size and have less powerful then main frame computers. 
3. Main Frame: 
Mainframe are large scale computer together with their supporting equipment cost 
millions ol dollars. [tis usually used tn large firms for different funcdons. 


% 
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For Example 
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Super computer ; 

Supercomputers are largest, fastest and most expensive compuler for complicated 
problems. Fastest supercomputer can perform more than one trillion calculations in one 
second. | 

What is meant by storing devices? Name the different storage devices? 


The devices which are used to store any important data or information are called 
information storing devices. 


Audio, video tap, compact disc (CD), Laser Disc, Floppy Disk and Hard Disk. The 
storage devices work on different principles using electronics, magnetism and laser 
technology. 


Differentiate between primary and secondary memory? 


Primary Memory 


\Jain memory is computer’s primary storage. It is extension of the central process unit 
CPL) and directly accessible to it. Main memory accepts data and instructions from 
Input unit, exchanges data supplies instructions to the other parts of CPU. 


It is based on electronics and consists of integrated circuits (Ics). It is random access 
luemory (RAM). It vanishes when the computer is switched off, 


Secondary Memory 


(Q).16 


(i) 


Secondary memory also referred as backing storage is used to supplement the capacity of 
main oer primary memory. 


he data storage devices are generally known as secondary memory. It is used to store 
the data permanently in the computer. When we open any program, data is moved from 


the secondary storage into the primary storage. 

Write a note on 

(i) Audio — Video Cassettes — (ii) Magnetic Disks 

(iii) Hard Disk (iv) Compact Disc (Cds) ° (v) Flash Drive 

Audio — video cassettes 

Audio-video- cassette is storage device. which store the audio-video data on magnetism 
busc. It consists on a tape. Specific magnetic material spread over the tape. For recording 
the microphone changes sound waves into electrical pulse are made by an amplifier. 
Magnetic tape is moved across the head of audio cassette recorder which is in fact an 
electromagnet. 

The electric pulses produced by microphone change with 
respect to sound waves. These electric pulses change the 
magnetic field produced by electromagnet. Because of 
this magnetic field the magnetic tap is magnetized in 
specific form according to rise and fall of electric pulses. 
In this way this way sound is stored in specific magnetic 
pattern on this magnetic tape. Fig. 17.43 


(ii) 


(iii) 


(iv) 


Now, to produce the recorded sound, the tape is moved past the play head. The current 
pulses induced in the coil of play back head because variation of magnetic field which 
Was stored on magnetic tape. The loudspeaker reproduce and amplify the recorded sound. 
In video tape pictures are recorded along with sound 

Magnetic Disk 


\lagnetic disk is a metal or plastic disk coated with ferrous oxide. The read write head of 
dises are similar to recorded and play back head of type recorder. The information: 1s 
stored on magnetic disk by magnetizing of parts on its surface. Magnetic disk is digital 
data storage medium. 

Floppy Dise: 


The floppy dise are the most common from secondary storage devices. It is made up of a 
small magnetically sensitive. flexible plastic wafer which coated with ferromagnetic 
material and enclosed in a rigid plastic cover which protects it. Most personal computers 
included at least one disk drive that allow the computer to read write information from on 
floppy disk. 

The read write had of*disk drive contacts the diskettes which rotate at speed 300 rmp in 
plastic cover. Data stored on floppy disk is also subject to loss as result of stray magnelle 
field. The floppy disks over reliable for short-term storage and cannot be used longer nd 
no attempts should be made to save data for longer period. 


Hard Disk 


Hard disk is rigid usually made up of aluminum with phew 2 
surface coating easily magnetized elements, such as a 
iron, cobalt. The hard disk is rigid magnetically = 
sensitive disk the spins rapidly and continuously — sminee 
inside the computer chassis or ain separate box = s+ 1S 
connected to the computer. A typical hard disk "aap Dae.) ve 
consists of several platters each accessed via read/ a 
write head on the moveable arm. While typical floppy 
dise has a storave capacity between | and 3MB. But : Na 
the hard disk) might hold hundred or thousands *..n°" ~ ice Mice 
megabytes of information, The information can be pe tea NC 
transferred quickly to and fro a hard disk much faster - 

than with a floppy. 


Compact Disc (Cds) 


It is molded plastic disk on which digital data (binary 
numbers) is stored in the form. of. microscopic 
rellecting and non-retlecting spots. The reflecting 
spoly are known as ‘pits’ and non-retlecting spot 
knows 5 “lands”. 


Pits: Ps are sera’ tracks ev thon the 


tom surfaces of CD. 
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Lands: Lands are the arva betw ete ophe. 


Compaet dixe is laser based technology, 

\ tine faser bean Sean the surface of rotating disk to read data. Pits and lands reflect 
ditvercnt amount of laser light falling on the surface of CD, The reflected light from pits 
and lands converted into binary data, The presence of pit indicate ‘1 and absences of pit 
tisligale OP, 

Fhe data stored an CD is only readable data that cannot be altered or erased, therefore 
Cl memory is called read only memory (ROM). 

Storage Capactly 

\ CL) ean store over 680 megabyte data. A DVD the same size as traditional CD, is able 

lo store up - lo 17 gigabyte of data, 
(v) Klash Drive 

Flash dtive is an electronic based device and consists of data storage ICs, and-used lo 

transfer data from one computer to another. It is small storage device which slightly 


larger than gum stick. Flash drive is easy to sue. We can simply plug flash drive in USB 
port and can copy past our created papers. Flash drive can separate from computer. 


Q.17 What do you understand by the term word processing and data managing? 

Word Processing 
It is use of computer through specific software, through which we can write a letter, 
ar ele. book or a paper report. 

Explanat'on 
\Vord processing is computer program which is use to develop any document, see it on 
the screen after typing. We can edit the documents, add some new text or delete the 
previous text or make amendments In it. We can write in different styles and different 
colours. We can also use graphic in word processing. It also helps to point out mistakes in 

- the text, We can move text frojm one page to another page, even from one documents to 

another documents. In these days word processing software are also used for designing 
purpose. [The point of word processing documents can also be taken. . 

Uses of Data Management : 4 
The educational instructions, libraries, hospitals and industries store the concerned . 
information by data management. According to requirement, the addition or deletions are 
made in data. This helps the improvement of the management of institutions. In big 
departmental store and super market the optical scanners are used to read, with the help 
of laser beam. The bar codes of product which indicates the number at which this product 
is recoded in the register. 
In this way the detail about its price is obtained. The central computer monitors the bills 
and related recorded of sold goods. It also helps placing the order of goods being sold ina 
large quantity and decide about less selling good, 


Q. 18) What is Internet? Explain that internet is useful source of knowledge and information. 
linternet: 


“Internet is system in which many computer network all over the world are connected 
logether to communicate with each other through communication medium. * ORY 
Liternet is a network of computer networks which spread all over the world.” 


Useful source of Knowledge and Informations 


(Q.19 


Internet technology is most useful in modern limes that not only belps us in our daily 
lives, bul also our personal development and professional lives. The Internet helps us to 
achieve this goal in several ways, . 

For students and the educational goals of the Internet is widely used to gather 
information in order to do research or to add to the knowledge of any kind of subject they 
have. Even business meetings and professionals such as doctors, Internet access to filter 
information for their use, The Internet is the largest encyclopedia for everyone in all age 
culegarigs, 


The Internet has served to be more useful in maintaining contaet with Iriends and 
relatives who live abroad permanently. The easiest means.of communication such as the 
liternet and email systems Chat are the best and most common way lo maint contact 
with people all over the world, 


Not to mention the Internet is useful for providing the major part of the fun today, 
Whether all games and conference networking or online movies, songs, plays und 
yuizzes, the Internet has provided a great opportunity for users to eliminate boredont of 
their lives, , 

Internet is also used to upgrade the Internet and use special software to work on projeets 
and documentation work that allows [Internet users to download a variety of different | 
software fora variety of different purposes, this which makes it much casier than buying 
expensive software eds. 

Write a note on internet. 

Internet is actually a process by using which people can contact one another through 
computer. This contact is usually made via telephone line or cable, 


Introduction 


Internet is a system with which we can know the global conditions within no time. Noi 
only the information on internet about the whole world are available but it has 
revolutionized the communication techniques. 


Connecting people together 


This new invention has given a large projection to communication, One can not imagine 
a speed greater than that by pressing a button you can send your message anywhere in the 
world. This source of communication is said to be an E-mail. Internet users are provided 
the facilily to send (heir messages or graphics arid the receiver checks them in his spare 
time. Another important feature of the internet is world websites bich ts a wide storage 
of information. 


Hiternet society . 
Internet is infect an interconnection of millions of computers. Jt is neither for one person, 
nor is the possession of one. It is beyond imagination that a person oF a department 
individually may run the internet. Internet society is a group of many departments which 
controls the internet. 

Connecting protocol (TCP/IP) 
All computers linked with intemet use uniform communication process and same code. 
In the internet terminology, it is called ‘protocol’ whose name is TCP / IP. It is the 
abbreviation of transmission control protocol / internet protocol. This protocol controls 
the transmission and transmits a small portion of the information at a time. This process 
Is repeated millions of times per second. a 

IWvperterst Slarkup Language (HTML? 
The languaze which is used in ine internet web Is understood well by all the computers 
linked with it and this language is called HTML which ts an abbreviation of Hypertext 
Markup Language. Computers linked with the internet can exchange their information or 

win use the data base. 

Eatended Communication facilities 
in the beginning internet facility was limited to the government departments or big 
libraries, but the modern ways of communication have broadened this facility. Now-a- 
days. not only national but at the intermational level, internet is an important and fastest 
mediuny of information. . 

Vicdium of information 
Students and teachers having contact with the internet can get information of any hind 
and about any subject. Businessmen can advertise their product by it. Doctors can: 
exchange latest information about medical problems. In short, information concerned 
with any department can be obtained from the internet. 
The main services used on the internet include. . 


The Internet is a worldwide network of computers connecting thousands and thousands o| 
computers across the globe. Lis formed by the joining of many smaller networks around 
the world to form the largest network in the world, 

4 


The computers of the Internet are connected throigh telephone lines, satellite links, 
modemand through many other means. 

The Internet consists of following applications: 
(1) [.-Mail 

(ii) World Wide Web 

(ii) = Chatting 

(ix) Video Conterencing 

(s) Searching for information 

(vi) © Online Shopping and Trade 


(vii) Education and Research 


Q.20) What are browsers? Also write the name of some internet browsers. 
Browser: 
A browser is a application which provides a 
window to the web. All the browsers are 
designed to display the page of information 
located at the websites around the world 
Name of Browsers 
The today’s most population browsers are 
(1) Internet explorer 
(ii) The world 
(iii} = =Opera 
(iv) Safari 
(v) Mozilla Fir fox 
(vi) Chrome 


Q.21 Write a note on e-mail. 
Electronic Mail 
Electronic mail (e-mail) is most widely used application of internet, which provides very 
fast delivery of messages to any enabled site on the internet. 
In this way communication through e-mail is more quick and reliable. 
Advantages of E-mail 
Some advantages of e-mail are as follows. 
Fast Communication 
We can send messages or graphics anywhere in the world instantly. In this way e-mail 1s 
fast way of communication. 
Cost free services: 
If someone has internet connection. He can avail the.e-mail service [ree of cost. 
Simple to use: 
Afier initial set-up e-mail account, it is very easy to use. 
More Efficient: 
We can send our message to many friends or people only in one action. 
Versatile: 


Pictures or other liles can also be sent through e-mail. 


Use of Internet: 


interned is very beneficial for us, Here is the list of use of internet, 


(t) Fast communication 


(i) Big souree informution 


(Hi Souree of entertainment 


UN) Neeess of social media 


(\} Access of onling services 

{\i) L-vonmnerce 

(vil) E-learning 

Explain the risks of ICT to society and the environment 

Health Problems 

In Hew age we are expected to rely upon information technology. But blind faith in 


nodern teehnology may be dangerous in many cases, Over use of computer is dangerous 
lor our health, 


Crime : 
In these days. the computer crimes are also very common, Computer crime is defined as 
iy crime accomplished through knowledge are use of computer technology, 

Theft | 

Phere is also a word thefi, Theft is most common from af crime. Computer are used to 
steal money, goods, information and computer resources. Privacy is another common 
issue in computer. Uflegal duplication of copyright material like books, papers and 
software on internet is also erimes 

Hacking 

Hacking ts still another illegal activity which is committed on computer systems of other 
person, Computer hackers can damage some organization by stealing their credit cards 


r) 


and valuable information. 


Precaution: 


One way to reduce the risk of security is to make sure that only authorized person have 
access fo computer equipment. We may be granted access to computer based on 
passwords s deseribed below, 

We cat use a key, an ED ecard with photo, an, ID number, a luck combination our voice or 
finger print ay password to secure our computer. 


Q.23) What is word processing? Explain its features. 

Ans: “To type something by computer's keyboard, to correct, to arrange, to amend the document, 
to add and delete the written portion when required is called the word processing”. 
Word processing is such a use of computer through whieh we can write letters prepare 
reports and books, Word processing is a computer program, | 

Features of Word processing | 
By using word processing, following tasks can be performed. 
¢ We can develop any document; see if on the sereen after typing. 
¢ Edit it, add some new text or delete the previous text or do the amendments in it 
¢ Document can he stored.in memory and its print.can also be taken. . 
¢ By means of modern word processing, we can wrile it in different styles and in 

different colors, We-can also use graphics. 


¢ Incomputers, a facility is also available which points out the spellings or grammatical 
tnistakes, 


e The content dist and index ete. can also be made easily. 

Q.24 0 Whatis graphic designing? And give lts applications. 

“The process to draw a required line or pictures on a computer sereen using mouse or 
keyboard is called the graphic designing”. 
Applications a5 
e Designs of the buildings or components can also be drawn with the help of 
computers. This process is named as computer aided designing (CAD). 

¢ Three dimensional (3D) colored pictures can be drawn by this process which can be 
checked by rotating it. at different angles. Moreover different colors can also be 
selected for the pictures. This process because of accuracy and comfort is .very 
popular in industrial Feld. 

Q.25 What do you know data managing and explain its appli stout: 

Ans: “The process of collecting information regarding a subject for any purpose and to store 
them in the computer in more than one inter linked Niles which may help when needed, is 
called data Managing”. 

Applications in educational institutions, libraries, hospitals and industries 
The educational institutions. libraries, hospitals and industries store the. concerned 
information by data management. Additions and deletions are made in the data according 
to the requirement, which help in the improvement of the management of the institutions. 

Applications of Bar Codes . 

In big departmental stores and super markets optical scanners are used to read, with the 
help of a Laser Beam, to read the Bar Codes of a product which indicates the number at 
which this product is recorded in the register. In this way the detail about its price is 
obtained and the central computer monitors the bills and the related record of the sold 
goods. It also helps placing she order for goods being sold in a large quantity and to 
decide about less selling goods. 
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MULTIPLE CHOICE QUESTIONS 


Atow and Atomic Nucleus 
Natural Radioactivity 
Which statement is correct about isotopes? 

(a) Atoms ofan element have same nymber of protons. 

(b) Atoms of an element have different number of neutrons in their nuclei 

(¢) Protiun, deuterium and tritiunt are isotopes of hydrogen 

(d) All of above . 

The mass of the proton and neutron is nearly equal to: . . 
(a) L67N 1077 ke (bY 1.67 x10" kg (ce) 1.67x 10? kg (d) 1.67x 107) kp 

A nucleon is ------------- times heavier than electron: 

(a) 1827 (b) 1836 (c) 1841 (d) 1832 

The total number of nucleons in a nucleus is: 

(a) Atomic number — (b) Atomic mass number(c) Isotope number (d) None of these 
The total number of protons in a nucleus or total number of electrons in the orbits is: 


_(a) Atomic number — (b) Atomic mass number(c) Isotope number (d) None of these 


The atomic number is represented by: 
(ay A (b} Z (c) N (d) None of them 


The number of neutrons in a nucleus is represented by: , 

{ayA (b)Z | (c) N {d) None of them — 
The number of protons and neutrens in a nucleus or atomic mass is represented by: 
(ayA (b) Z (c) N (d} None of them 


Atoms of the element which have same number of protons but different number of 
neutrons are: | | 

(a) Isotopes (b) Nuclide (c) Botha & b (d) None 

Rutherford discovered that the positive charge in an atom was concentrated in a 
small region called; 


(a) atom (b) nucleus (c) molecule (d) shell 
are collectively called nucleons. 
(a) protons in nucleus . (b} electrons in shell 
(c) protons and neutrons in nucleus ‘(d) neutrons in nucleus 
In which simplest atom, nucleus has only one proton? . 
(a) Helium (b) Carbon _(c) Nitrogen (d) Hydrogen 
Generally an atom is represented by the symbol; | 
(a) AX (by *X ‘ee. (dy ¢X 


In nuclide |’ X the number of protons are, 


(ay 3 (b) 10 (c)8 (d) 6 


(ta) 


18.3 
8.4 


18.5 
(18) 


(19) 


(20)° 


Isotopes of an clement have the same: 

(0) Chemical properties (b) Atomic number (c) Atomic mass number (d) Colures 
Vritium contains one proton, while protium and deuterium contains; 
(Ufo protons (b) three protons (¢) one proton (d} no proton 


Who accidentally discovered that uranium salt crystals emit an invisible radiation 


that can darken a photographic plate; 

(2) Beequerel (b) Marie Curie (c) Pierre (d) Rutherford 
Background Radiations 

Nuclear Transmutation 

Half-life and its Measuremen 

Transmutation is 

(a) unstable nucle? changes into stable nuclei 

(6) spontaneous process | 

te) Both A and B 

(di non spontaneous preess 

The Earth and all living things receive radiation from outer space. _ 

fate THs (b) Cosmic rays (c) Radon gas (d) None of these 


Complete the equation <*Ra—> o-Rn+? + energy: 


ea 2 (by EN (c)2H, — (d) SY 

‘C -»'~ e— Energy 
ia < (b) 7He ; (c) te id) ON 

“Coo CO +" + Energy this equation shows emission of: 
(a) B-partieles (by alphaparticles — ¢¢) gamma particles (d) none of these 
Charge on alpha partictes is: | 
tape (by Se (c) te “(d) 5e 


Streain of high energy electrons; 

fad fi-paruicdes (b) (-particles (e) v-particles (d) L-particles 
Gamma rays are also called: 

(a) photons (b) clectrans {c) protons (d) positrons 
Which have the greatest power of ionization as compared to others? 

(a) f-particles (h) u-parucies (e) particles (d) \-rays 
Penetrating power of 7 rays as compared to g rays and B rays is: 

fay Crrealer (b) Smaller (ce) Equal 4d) Anvene can be 
The phenomenon by which radiations split matter into positive and negative ions is called: 
Pa por Z tion (>) penetration fel sublimation (d) deflection 

The rate of radioactive decay is proportional to the number of: 

fay dable nucler present (b) unstable nuclei present 


fo) cleetrons present (d) protons present 


(30) Radium-226 has a half-life of: 

(0 1820 vears (b) 1920 years (c) 1620 years (d) 600 years 
Radioisotopes and their use: 
(31) 9 Stable nuclei have atomie number between: 


(a) | - 82 (b) 2-89 (c) 2 ~ 88 (d) 2-85. 
(32) Elements are naturally unstable having atomic number greater than; 

(a) 84 (b) 89 (c) 82 (d) 88 
(33) THe t+ j;Alo?4in : 

(a) Na (b) (c) {Na - (d) Na 
(34) Which are chemical compounds containing some quantity of radioisotope? 

(a) Radioactive tracer (b) Hard compounds 

ic) High energy compounds (d) Soft compounds 


(35) Which compound readily accumulates in the thyroid gland and can be used for: 
monitoring of thyroid functioning? | 


(a}]- 13] (b) 1 - 130 (c) 1-132 (dj) 1-129 
(36) Which compound is used for diagnosis of brain tumor? 

(a) Phosphorus -32 (b) todine -131 (c) hydrogen-3 (d) neon -152 
(37) Radioactive isotope is used for curing cancerous tumors and cells. 

(a) P -32 (b) I-13] (c) C-14 (d) Co-60 
(38) When a tree dies radioactive isotope present in plant starts decaying? 

(a)C -14 (bd) P -32 (c) F- 131] (d) Co - 60 
(39) The half-life of C-14 is; 

(a) 5720 years (b) 5730 vears {c) 5700 years (d) $202 years 


(40) The stable argon nuclide Ar-40 half-life: 
(a) 2.4.x 10% years ~~ (b) 2.9 x 10* years (c)2.5x 10’ years (d) 2.4 = 10! years 


rR Mass energy equation and theory of relativity was given by: 
(a) Newton (b) Quantum (c) Einstein (d) Volta 
(42) Nuclear fission was first observed in 1939 by: 


(a) Otto Halin and Fritz Strassman (b) Otto Hahn and Curie 

(c) Fritz and Curie (dj) Ottlo Hahn and Rutherford 
(43) In each fission reaction energy released; 

(a) 210meV (b) 299mV (c) 200 MeV. (d) 254ime¥V 


(44) During fission of Tkg of Uranium -235 energy released is; 
(a) 677 10") (h) 65> 10°) (c) 60x 10°) (d) 66% 10") 


(49) 


(30) 


Halt-life of plutonium (0° /uc)is 2.85 years and a Pu ass 


(QU S.TYS LO years (by) 7.x 1OP years (ec) 2.85 years (dl) 7.1 * 10!" years 
Half-life of “Cois | 

(a) 20 vears (b) 10 years (c) 50 years (cl) 30 years 

When two light nuclei combine te form a heavier nucleus, this process is called: 
(al) Huclear fission (hb) nuclear Mision (c) bombardment (ct) disintegration 


The temperature of the centre of sun is; 
(a) 20 million kelven (b) 2 million kelvin (¢) 24 million kelvin) (d) 29 million kelvin 
Hazards of rudiation for huntans are; 


(al) Leukemia (b) Sterility (c) Blindness (d) all given 
In order to find the intensity of radiations, which device (s) is/are used: 


{a} Film badge (b) Dosimeter (c) Radiometer (d) Botha & b 


ANSWER KEY 


REVIEW QUESTIONS 


(1) 


Ans: 


What is difference between atomic number and atomic mass number? Give a 
symbolical representation of a nuctide. 

The difference between the atomic number and the mass number is that the atomic 
number is the number of protons in the nucleus of an atom of the element. The mass 
number is the total number of protons and neutrons in the atom. 

Atomic number = number of protons 

Mass number = total number of protons + neutrons 


Symbolic representation of a nuclide: : 


If atomic number of an atom is A and its atomic mass number is Z, then this atom 1s 
represented by the symbol ” ¥ which is called a nuclide. 


Example: There is only one proton in the nucleus of hydrogen atom so its atomic number is | 


and its atomic mass number is also |. Hence it is denoted by ;H. 


What do you mean by the term radioactivity? Why some elements are radioactive 
but some are not . 

Radioactivity: Radioactivity is such a process in which the elements with the charge 
number greater than 82, Naturally keep on radiating. OR 

The spontaneous emission of radiation by unstable unstable nuclei is called natural 
radioactivity. 


Reason of radioactivity: An isotope will be radioactive if its nuclei are unstable. Large atomic 


(4) 


Ans: 


nuclei with more than 82 protons and their associated complement of neutrons are 
inherently unstable uranium and plutonium are examples of such elements, Small atomic 
nuclei may also be radioactive if the ratio of neutrons lo protons exceeds certain limits. 
Even tiny hydrogen, the smallest of atoms, has a radioactive isotope. If the atom is stable 
it will not emit radiations. 

How can you make radioactive elements artificially? Describe with a suitable 
example. 


Any stable element, besides the natural radioactive element, can be made radio-active for 
this purpose very high energy particles (protons, neutions or alpha particles) are 
bombarded on the stable element. This bombardment excites the nuclei and the nuclei 
after becoming unstable become radioactive element. Such radioactive elements are 
called artificially produced radioactive elements. 

Example: Rutherford was a Scottish scientist, who discovered artificial radioactivity. 
Through the bombardment of alpha particles against the nuclei of ~°N Rutherford 
produced '’O and protons. Through this observation, Rutherford concluded that atoms of 
one specific clement can be made into atoms of another clement through this disco ered 
process of artificial radioactivity 

What are the three basic radioactive decay processes and how do they differ from 
each other? 

There are following basic radioactive decay processes. 

1. ALPHA(a) —decay 

2. Beta (b) - decay 

3. Gamma (y)-decay 


(6) 


Ans: 


Alplia (a) - deeny 


General equation 


\ | a 

oN > a. tHe + Energy 
Parent nuclide daughter nuclide alpha (a) - particle. 
Maumple: . 

Rai Rn t+ rile +. Energy 


In alpha decay, the proton number or atomic number Z of the parent buclide reduces by 2 
and its mass number A decreases by 4. 
Beta (b) — decay 

CGianeral equation: 


»X > oY vet. Energy 
Parent daughter alpha (B) 
Nuclide nuclide particle 
alla i . 
Example: ~C> N + i@ -+ - energy 
Carbon ere beta (B) 


[In beta (B)- decay, the parent nuclide has its proton number : increased by | but its mass 
number or nucleon number A remains unchanged, 
Gamma (y) = decay: 

General equation: 


xX —> ‘XK + y 


Parent nuclide daughter nuclide gamma rays - 
Example: Co > * Cotqyr iy + Energy 
Cobalt cobalt gamima- rays 


y- rays are usually emitted at the ny moment as cither an alpha or a beta particle. 
Write the alpha decay process for ;/* Pa. Identify the parent and daughter nuclei in 


this decay. 
an decay process for 5)" Pa 


Bait) 
au 


it means in alpha decay, the proton number or atomic number Z of the parent nuclide 
reduces by 2 and its mass number or nucleon number A decreases by 4 


Pa." Act Het Energy 


Wl 


‘Pa => Parent nuclei 


=" Ac => Daughter nuclei 
Explain whether the atomic number an increase during nuclear decay. Support 
your answer with an example, 

Yes, atomic number can increase during nuclear decay. During the B-decay atomic 
number of atom can be inereased. 

Beta (B) —decay: 

General equation: 

pos > FY + ie + Energy 

Parent Daughter beta (f) 

nuclide nuclide particle 


Example: 


(7) 
Ans: 
(8) 


ANS: 


(9) 


Ans} 


14 
tt 


( a MN + ve + Energy 

Carbon nitrogen beta ((3) particle 
In beta ((8) decay. the parent nuclide has its protean number Z increased by | but its 
Mass number or nugleon number A remains unchanged, 
What do you understand by half-life of a radioactive element? 
See Q #6 
Is radionetivity a spontaneous process? I: isbanaie your answer with a simple 
experiment, 
Radioactive decay involves the spontaneous transformation of one element into another. 
The only way that this can happen is by chaining the number of proteins in the nucleus. 
There are a number of ways that this can happen and when it does, the atom is forever 
changed. There is no going back. 
For example, when U-238 (one of the radioactive isotopes of uranium) initially decays. it 
produces Th-234, which decays to Pa-234. The decay continues until. (finally, after a 
total of 14 steps, pb-206 is produced, Pb-206 is stable, and the decay sequence, or series, 
stops) 
What is meant by background radiations? Enlist some sources of background 
radiations, 
Back ground radiations: 
Radiations present in atmosphere due to different radioactive “substance are called 
background radiation. Every where in rocks, soil. water and air of our planet are traces al’ 
radioactive elements. This natural radioactivity is called the background radiation. 


Sources of background radiation: (i) The cosmie rays entering the earth from the upper 


(10) 
Ans: 


atmosphere along with sunlight. (ii) The presence of radioactive material in. the 
atinosphere or the presence of radioactive wastes of nuclear reactor, There are a number 
of naturally occurring radioactive elements in the earth's crust. Uranium, radium. 
plutonium, and even some radio-isotopes of common elements like carbon and iodine. 
All of them will contribute to background radiations. 
Describe two uses of radioisotopes in medicine industry or research? 
Use of radioactive isotope i in medicine: 
(1) Radioactive cobalt-60 is used for curing cancerous tumors and cells. The radiations 
kill the cells of the malignant tumor in the patient, 
(2) Isotopes of lodine-131 are used for diagnosis of goiter in thyroid gland. | 
Uses of radioisotope i in industry or research: 
(1) The radiotsotopes are used in a chemical reaction to follow a radioactive element 
during the reaction and ultimately to determine the structure. For example, C-14 is used 
to label CO2, 
(2) Radioactive isotopes are used lo generate electricity by carrying out controlled 
nuclear fission reaction in nuclear reactors. For example, when U-235 is bombarded with 
slow moving neutrons, the Uranium nucleus breaks up to produce Barium- 139 and 
krypton-94 and three cern 

3 Ut yn y bat eKr Kr+3! + Energy 


A large amount of energy Is salased which ts used to convert water into steam in 
hoilers. The steam then drives the turbines to generate electricity. 


a 
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Ans: 


What are two common radiation hazards? Briefly describe the precautions (hat are 
taken against them. 

Common radiation Hazards: 

(1) Radiation burns, mainly due to oe and gamma radiations, which may cause redness 
and sores on the skin. 

(2) Blindness or formation of cataract in the eye. 


Precautions: 


(13) 


Ans: 


ARS: 


1. The sources should only be handled with tongs and forceps. 

2. The user should use rubber gloves and hands should be washed carefully after the 
experiment, 

3. All radioactive sources should be stored in thick lead containers. 

4. Never point a radioactive source towards a person. 

3. Frequent visits to the radiation See areas should be avoided. 

Complete this nuclear reaction: 2°U— \?X+2?+2j)n.Does this reaction involve 


54 
fission or fusion? Justify your answer. 
Complete reaction: 3° U 7, ()X + {Sr =2,n +Q Energy 

(Xenon) (Strontium) Neutron 
Justification: It is a fission reaction, Because the process of breaking up of nucleus of a 
heavy atom such as Uranium into two nuclei nearly of the same size with the release of 
energy is called fission reaction. 
Nuclear fusion reaction is more reliable and sustainable source of energy than 
nuclear fission chain reaction. Justify this statement with plausible arguments. 
Nuctear fusion reaction is more reliable and sustainable source of energy than nuclear 
fission chain reaction. In case of fusion reaction, fusion reactors cannot sustain a chain 
reaction so they never melt down like fission reactors. Fusion reaction produces very less 
or, if the right atoms are chosen, no radioactive waste. In case of nuclear fission large 
radioactive waste is produced and disposal of radioactive waste is a complicated problem. 
For nuclear power, fusion is the better choice. 


A nitrogen nuclide ;’ V decays to become an oxygen nuclide by emitting an electron. 
Show this process with an equation. 

Equation: | N++He - ,O+)H 

Determine which of these radioactive decay processes are possible: 


(a) cP, > {YP + jHe (b) 3°Th > 3,°R, + He 
(c)  P > 5,4 + 7B (d) °C > FN +°8 
(ai PS 2 PP, + CHe Not possible 

(b) "Th — 4°R, + jHe Possible 

(c) 5, Pa > 3, U + "6g Possible 


(dy) "C >a YN+"f Possible 


18.1 


Ans 


18.3 


Ans: 


18.4 


Ans: 


18.6 


Ans. 


CONCEPTUAL QUESTOINS 


Is it possible for an element to have different types of atoms? Explain. 


Usually an element has same types of atoms. However, certain elements have different 
Ivpes of atoms. These atoms have same atomic mass numbers, but different atomic 
number. For example, there are three different types of atoms of hydrogen 


‘yy 2 3 see diet ; a ; 
elements H, Hand /H . These different atoms of same element are known as Isotopes. 


Which nuclear reaction would release more energy, the fission reaction of the fusion 
reaction? Explain | . 

Energy released in fusion reaction is large as compared to that of fission reactton. For 
example, in the proton-proton fusion reaction about 6.4. MeV energy ts released which ts 


much greater than the per nucleon energy released per nucleon tor fission reaction which 
is about | MeV. | 


Which has more penetrating power, alpha particle or gamma ray photon? Explain. 


Alpha particle is a massive particle as compared to a gamma-ray photon. Also photon is 
neutral out charge on alpha particle is +2e. Hence, alpha particle has greater tonization 
power and, therefore, has less penetrating power than.that of gamma-ray photon. 

What is the difference between natural and artificial radioactivity? 


In natural radioactivity, some elements emit radiations by their own due to their 
“C is natural radioactive isotope of carbon. Some 


Db 


unstable state. For example. 


stable elements can also be transformed into radioactive elements. Such process is 
called artificial radioactivity. For example. when N-14 1s bombarded with neutron, 
it changes into C - |4_ te. 


YN + IN me OE +H 
How tong would you likely have to wait to watch any sample of radioactive atoms 
completely decay? 


During one half-lifé, half of the parent nuclei of radioactivity element change into 
daughter nuclei. However, the total decay time of any radioactive clement is indefinite. 
Thus, we have to wail for infinite amount of time to observe the complete decay. 


Which type of natural radioactivity leavers the number of protons and the number 
of neutrons in the nucleus unchanged? 


During gaimma-decay process, the number of protons and the number of neutrons remains 
unchanged e.g. 


A eo Ailes 0 ae 
7c O —— > »Co + gy + Energy 
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ADS, 


How much of t-gram sample of pure radioactive matter would be left after four-half 
lives? 


Using the formula; 


See 2 
Remaining = Original ar 


We get 


* . ; | 
Amount of sample after 4 half-lives =—g | 
9 


he 


“16° 


Tritium, }H is radioactive isotope of hydrogen, It decays by emitting an electron. 
What is the daughter nucieus. 


The decay process is 


"H—3 'X + "e 


Thus, the daughter nuclei, X is of helium element i.e. ,He 


What information about the structure of the nitrogen atom can be obtained from its 
nuclide “.V? in what way atom in JN is different from the atom in °N ? 
Form the nuclide 2.V. We know that it is one of the tsotopes of nitrogen. It has 7 


‘ | 1 + 4 
protons. 7 electron and 7 neutrons. As compared to;'N, ;°N has two extra neutrons in its 


nucleus as its atomic mass number increases by 2. 


18.8 


ANS. 


18.9 


ADS, 


How much of l-gram sample of pure radioactive matter would be left after four-half 
lives? 


Using the formula; 


es a2 
Remaining = Original ey 


We get 


. : eee 
Amount of sample after 4 half-lives =—g 
aa es 


ae 


“16° 


Tritium, ;H is radioactive isotope of hydrogen. It decays by emitting an electron. 
What is the daughter nucleus. 
The decay process is 

iT] 


‘H—-3 1X + "e 


Thus, the daughter nuclei ,X is of helium element i.e, ;He 


What information about the structure of the nitrogen atom can be obtained from its 
nuclide “NV? in what way atom in “NV is different from the atom in °N ? 
Form the nuclide “NV. We know that it is one of the tsotopes of nitrogen. It has 7 


' | i es 
protons. 7 electron and 7 neutrons. As compared to;'N, ;°N has two extra neutrons in its 
mucleus as its atomic mass number increases by 2. 


(9) 


Isotopes are atoms of same clement with different 


_ fa) Atomic mass (b) Atomic number (c) Number protons — (d) Number of electrons 
One of the isotopes of uranium is ;.°U . The number of neutrons in this isotope is 
(7.238 ef 92 (c) 330 (d) 146 
Which among the following radiations has more penetrating power? 

(a) A beta particle MS A gamma ray 
(c) An alpha particle (d) All have the same penetrating capability 


What happens to the atomic number of an element which emits 1 alpha particle? 

(a) Increases by | (b) Stays the same —_ (c) decreases by 2 (ay decreases by | 
The half life of a certain isotope is | day. What is the quantity of the isotope after 2 
days? 

(a) One half Ue) One quarter (c) One eight |. (d) None of it 

When Uranium (92 protons) ejects a beta particle, how many protons are let in the 
remaining nucleus? : 

(a) 92 protons (b) 91 protons 9793 protons (d) 89 protons 

Release of energy by the sun is due to 
(a) Nuclear fission  @s) Nuclear fusion | (c) Burnings of gases (d) Chemical reaction 
When heavy nucleus splits into two lighter nuclei, the process would 


wc Release nuclear energy (b) Absorb nuclear energy 
(c¢) Release chemical energy (d) Absorb chemical energy 


The reason carbon dating works is that 

(a) Plants and animals are such strong emitters of carbon-14 
LS fier plant of animal dies, it stops taking in fresh carbon-14 

(c) There is so much non-radioactive carbon dioxide in the air 

(d) When a plant or an animal dies 


ANSWER KEY 


SHORT QUESTIONS | 


Atom and Atomic Nucleus 


Natural Radioactivity : 


Q.!. Define atom and write down its parts. 
Ans: The smallest part of an element is called an atom. 

Parts of atom . 

(i) Atom consists of two parts and its central part is called nucleus. The nucleus consists 
of protons and neutrons. The proton is a positively charged particle and neutron has 
no charge so the nucleus carries a positive charge. 

(ii) The electrons revolve around the nucleus in nearly circular orbits. Since an atom is a 
neutral particle, so the number of electrons in it is equal to the number of protons. 


Orbits 
Nucleus 


Po Protous 
YW - reutians 
@ cleetrons 


Q.2. What are Nucleons? 

Ans: The mass of the proton & neutron is nearly the same L.e. 1.67 x 10°’ kg. Since the protons 
and neutrons exist inside the nucleus so these are called nucleons. 

Q.3. Whatis Atomic Mass Number? — 

Ans: A nucleon is nearly 1836 times heavier than an electron. So the mass of an atom is nearly 
equal to the total sum of the masses of all the protons and neutrons present in the nucleus 
of that atom. 
“The total number of protons and neutrons in the nucleus is called the Atomic Mass 
Number and is denoted by the letter A”. 

Q.4. What is Atomic Number? 

Ans: Since the number of protons in an atom of different elements is different so the number of 
protons.in the nucleus indicates the charge on that nucleus. 
“The number of protons in a nucleus is called the charge number or Atomic number and 
is denoted by the letter Z”. 
The number of neutrons in the nucleus is denoted by the letter N. 

Q.5. What do you know about Nuclide? 

Ans: If atomic number of an atom is Z and its Atomic Mass Number is A then this atom is 


: A 
represented by the symbol which is called a nuclide " For example there is only one 
. 4 


proton in the nucleus of hydrogen atom so its atomic number is | and its alomie mass 
7 . . . 1 Li 
number is also |. [lence this denoted by | HH. 


Q.6. 


Ans: 


Q.7, 


Ans: 


Q.8. 


Ans: 


Q.9. 


Q.10. 


Ans: 


What is the difference between Atomic number and Atomic Mass number? 


Atomic Mass number 
¢ The number of protons in a nucleus is 
called the charge number or Atomic 
number. 

It is denoted by the letter Z. 


see SAtonic number.z. 

The - total number of protons and 
neutrons in the nucleus is called the 
Atomic Mass Nuinber. 

—® [tts denoted by the letter A. 
What are radioactive isotopes? 


The atoms of the same radioactive element whose atomic numbers are the same but have 
different atomic mass numbers are called Radioactive [sotopes. 

What are isotopes? What do they have in common and what are there differences. 
Atoms of the same element having same atomic number but different mass number, are 
calied isotope. They have same chemical properties but diffegent physical properties. For 
example, Hydrogen has three isotopes 


Protium Z=! A=l| N=A-Z=0 
Deutrium Z=) A=2 N=A-Z=1 
Tritium Z=|1 A=3 N=A-Z=2 


Hence, from above relations we conclude that the number of protons - are same and 
number of neutrons are different in the isotopes of hydrogen. 
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Fig.18.2: Three isotopes of hydrogen 
_Pretium CH Deutrium (H) and Tritium (A) ; 
Why Marie Curie and Pierre are famous? 


The most significant investigations of the process of radioactivity were done by Marie. 
Curie and the husband Pierre. 


They discovered two new elements which emitted .radiations. These were named 
polonium and radium. This process of emission of radiations by some elements was 
called natural radioactivity by Marie Curie. 


Why are heavy nuclei unstable? 
Heavy nuclei are unstable due to large number of protons. The strong nuclear force 
cannot halance the repulsive Coulomb force which comes into play duc to titcrease 


in Size. ” 


Q.1t. 


Ans: 


Find the number of neutrons and protons in pal 
138 
Inu 
A= 238 and Z = 92 
N =? No of protons = ? 


or Ans 


and No. of protons = Z = 92 


ot [Z = 93] 


‘eround Radiations 


18.5 Half-life and its Measurement Z 


O12: 


What is meant by Background Radiations ? 


Background Radiations 


“Radiations present in atmosphere due to different radioactive substances are called 
background radiations”. . 


Sources of background radiations 


Q.13. 


Q.14. 


The back ground radiation present in the atmosphere is due to the following two possible 
causes, | | | 
(i) The presence of radioactive material under the earth 

(ii) The cosmic rays entering the earth from the upper atmosphere along with the sun light — 
What are cosmic radiation? . 

The earth and all living things on it also receive radiation from outer space. This radiation _ 
is called cosmic radiation which primarily consists of positively charged ions from 
protons to iron and large nuclei. The cosmic radiation interacts with atom in the 
atmosphere to create a shower of secondary radiation, including x-rays, muons, protons, 
alpha particles, electrons and neutrons. 

Describe a brief account of Interaction of various types of radiations with matter. 


Ans: a-radiation: It is a helium nuclei. When an alpha particle passes through a gas it interact 


with the atom of the gas and ionizes them. As its mass is comparatively more than 
Band y so it has less penetrating power. Each ionization by an @-particle produces an 
ion pair and an average of about 3.5 electron volt energy is used to produce one ion pair. 
The range of @ particle is around 7 cm and it can be stopped by a thick paper. @ particle 
are capable of producing fluorescence in zine sulphide or barium platinocyanide. 
B-Radiations: These are negative charge particles they can penetrate 100 times more 
than « particles. The  -particle looses most its energy in a single collision. # Particle 
can also produce fluorescence in some materials like bartum platinocyanide. 
+-Radiations: y — rays have no charge that is why the cause very little ronization. The 


y-ray photon can be absorbed by an atom and a photo electron can be ejected 


(Photoelectric effect). When fast moving y— ray photon is stopped tt disintegrates Into 
an clectron positron pair (pair production). Material having large no of electron in a unit 
volume absorbs more y-radiations. They have high penetration power than 
a& B particles and their intensity decreases exponentially with increase in depth of 


penetration into the material. 
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Q.15. Explain how @ and #-particles may ionize an atom without directly hitting the 
electrons? What is the difference in the action of the two particles for producing 
ionization? 

Ans: Since @ and #-particles are electrically charged they can cause ionization without 
hitting an atom either by attracting or repelling the electrons of the target atom. @ 
particle produces ionization by exerting electrostatic force of attraction while £ -particles 
produce ionization by exerting electrostatic force of repulsion. a-particles cause 
ionization by attracting the electron while B-particles cause ionization by repelling the 
electron. 


Q.16. A particle which produces more ionization is less penetrating why? 


Ans: A particle which produces more ionization interacts strongly with the matter and loses its 
energy in a short distance and hence comes to rest soon, that’s why it is less penetrating 
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Fig. 18.5: lonization effect of radiations in gas. 


Q.17. If someone accidentally swallows an a-source and a 8 -source which would be the 
more dangerous to him? Explain why? 

Ans: a-particles have greater ionizing power as compare to (3- panicle So, they can cause 
more damave to tissues, if swallowed. 


Q.18. Rn" decays to a new element ‘y’ by two alpha and two B-emissions. What you can 
say about new element? 


ayy 


Ans: Rn ———*  - —ow ¥?"4 +. 23He* (@ -particles) 


After two B-emissions 
———__»> 


ar ni ¥7!"+2_1e” (B-particle) 


* ada Ds 
Hence, new element will be gY~". io 


Q.19. Do a,B and y radiations emit from the same element ? Why they are found in many 
radioactive elements? 


Ans: a.B and y rays emit from the same element . But, an element can not emit a and B rays 
simultaneously. 


When a radioactive element emit a or B rays, it decays into new element and so on. 
Hence, we find all the three radiations in many radioactive element. 


Q.20. Define nuclear transmutation? 
“The spontaneous process in which a parent unstable nuclide changes into a more stable 
daughter nuclide with the emission of radiations is called nuclear transmutation”. 


Examples of radioactive decay 
There are three processes given as 
(i) Alpha (a) decay © 
AX > “*Y¥+ 3H, + Energy 
;°Ra—,;, Rn+ 3H, + Energy; 
(ii) Beta (8) decay 
General Equation _ 


1X” => PY + ‘e + Energy 


Parent — daughter _beta() 
nuclide nuclide —_-particle 
Example 
eC > MN + Se + Energy ; 
carbon nitrogen beta(#) — particle 


In (f) - decay, the parent nuclide has its proton number Z increased by | but is mass 


number or nucleon number a remains unchanged. 


(iii) = Gamma (y}= deeay 

General Equation 
x > IN + (y) 
parent daughter gamma rays 
nuclide nuclide 

Example: 


Q.21, 


Ans: 


6.27; 


Ans: 


O23. 


Ans: 


Q.24. 


“C,-3 8C + jy + Energy 
v —rays are usually emitted at the same moment as either an alpha or a beta particle. 


What is the use of a,B and [terre ime 
a-particles” 


They are used to treat skin cancer because their penetrating power is small. 
B-particles 


They are used to treat the tumors under the skin due to their large penetration power 
y-particles 


They are used to treat the infection in interior parts of the body clue to their longest 
penetration power. 


What is the difference between an electron and B-particles? 
B-particle is negatively charged particle emitted from the nucleus of radioactive element. 
An electron is negatively charge particle which revolves around the nucleus, 


What do you know about half life? 
~The half life of an element is that time euting which the aunber of atoms of that 
element are reduced to one half”. 
Example 
If the half life time of a radioactive element is T; then at the end of this time the number 
of atoms in this element remain one half, after a time 2T, the number of atoms remain 
25% and afler time 3T, the number of atoms are reduced to 12.5% of the initial number. 
What is meant by Penetrating ability? 
Penetrating ability 
“The strength of radiations to penetrate a certain material 1s called penetrating power”. 


All kind of radiations penetrate but penetrating range is different for each. 
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Fix 186 Penetrating powe: of radiations in different materials 


18.6 Radioisotopes and their uses 

Q.25. What are radioactive isotopes? 

Ans: The atoms of the same radioactive element whose atomic numbers are the sane but have 
different atomic mass numbers are called Radioactive Isotopes. 

Q.26. What are stable nuclides? | 

Ans: Nuclei which do not emit radiations naturally are called stable nuclei. Most of the nucle) 
whose atomic number is from | to 82 are stable nuclei: They do not change from one type 
of element to another. The stable elements can also be changed into unstable form by 
bombarding them with neutrons. Such elements are called radio isotopes. 

Q.27. What are unstable nuclides? | 

Ans: Nuclei which do not emit radiations naturally are called stable nuclei. Some elements, 
whose atomic number is greater than 82, are naturally unstable. These elements 
depending upon their characteristics, emit, all the time, different types of radiations and 
they continously change from one type of element to another. i 

Q.28. Differentiate between stable and unstable nuclides? 


. * Unstable elemen ina 


¢ 


Stable cleme o fy 

le Nuclei which do not emit radiations | ¢ “Nuclei which emit radiations naturally 

| naturally are called stable nuclei. are called unstable nuclei. 

'e Most of the nuclei whose atomic |e. The elements, whose atomic number 1s 
number is from | to 82 are stable nuclei. _ greater than 82, are naturally unstable. 

e They do not change from one type of} e They continuously change from one 


| element to another. type of element to another, 


Q.29. What is a radioactive tracer? Describe one application each in medicine, agriculture 
and industry. 

Ans: <A definite quantity of radio isotope introduced into a mechanical or biological system to 
enable its route through the system. 


(i) Tracers are widely used in medicine to detect malignant tumors, blockage in the 
‘blood vessels, ¢.g brain and thyroid tumors are detected using I-131. Radio sodium 
has been largely used in medical research to study the action of various medicines 
(ii) Tracers are also used in agriculture to study the uptake of a fertilizer by a plant, e.g 
_ p*is incorporated in fertilizer and added to the soil. 
(iii)T racer technique is also very useful in industry in detecting the cracks and leakage in 
the pipes and welding joints ¢.g Iridium 192- is used to test the welds. 

Q.30. How can radioactivity help in the treatment of cancer? 

Ans: Medical applications oftradio isotopes can be divided nto two parts (1) diagnostic and (11) 
therapy’ Radiotherapy with y—rays from cobalt-60 is often used in the treatment of 
cancer, The 7 - rays are carefully focused on to the malignant tissue, 

Radioactive fodine- 131 is used to fight with cancer of the thyroid vland. 


Skin Cancers: for skin cancers, phosphorus-32° or strontium-90 may be used. They 
produce 2 radiauair, - 
~~ 


Q.31. How can radioactivity help in the (reatment of Cancer? 

Ans: Radioactivity & Treatment of Cancer: Cancerous cells are always weak as compared 
to the normal cells, and hence are destroyed by firing B-radiation or y- -radiation from 
radioactive source. Some times encapsulated “seeds” made from radioactive source are 
implanted in the malignant tissues for local and short eee treatment. 

For example: 


* y-rays from Co-60 in general 
« lodine—-131 for treatment of cancer of thyroid gland. 
e Phosphorus—32 or strontium—90 may be used for skin-cancers. 

Q.32. How a radioisotope be used to determine the effectiveness of fertilizer? 

Ans: Radioactive phosphorus or nitrogen used as a tracer in agriculture, provide information 
about the best fertilizer to supply to a particular crop and soil. Due to their use, varieties 
of crops’ such as rice, wheat and cotton have improved. Moreover, plants have shown 
more resistance to disease and give better yield and grain quality. 


Fission Reaction 


Q.33. What is positron? . 


Ans: Positron is a particle with mass equa! to the mass of an electron having opposite and 
equal charge. 


Q.34. What is by Nuclear fission 
Nuclear fission : 


Nuclear fission takes place when a heavy nucleus, such as U-235. splits or fissions, into 


two smaller nuclear by bombarding a slow moving (low- energy) neutron represent in 
equation. 


NEUTRONS 


NEUTRON 


3G; * bs at 


i 


| 235 : 
a+ wU > 3 U > X+Y +neutron + energy 


U-236 in an intermediate state that lasts only for few seconds before splitting into nuclei 
X and Y, called fission fragments. 


Q.35. Briefly explain how heat is produced in a nuclear reactor? 
Ans: The fission of U-235 may be represent as: 


5, 01 atl 92 | 
pl +n! =—@— «Bao tigKr'” + 3qn' +Q 


Where Q is the amount of energy relcased ahd it is nearly equal to 200 Mev. This energy 
is appeared in the form of heat. 


Q.36. 


Ans: 


Q.37. 


ANS: 


Why does water is used to slow down the neutrons rather than lead? 

When neutrons collide with lead nuclei, they are bounced back. While lead atoms remain 
at rest due to their greater mass. But, in case of water, collision b/w neutrons and 
hydrogen nuclei, present in water is perfectly elastic. In this collision, neutrons are 
slowed down, while proton starts moving, 

Hence, water may be used efficiently to slow down the neutrons rather than lead. 

Write a note on Einstein’s mass energy equation. 

In classical physics, the various forms of energy were related under the law of 
conservation of energy but no relationship was established between the energy and mass. 
In 1905, when Einstein gave his theory of relativity, it also contained the idea that the 
energy and matter are interchangeable. For this change an equation was also given which 
is known as Einstein's mass-energy equation. It is 


4 
E=mec" 


Which means that if mass m of matter is converted into energy, then this will be equal to 
E, where in this mass-energy equation c is the speed of light that 1s 3 x [0° ms" 


Q.38. What is do you know about Fission chain reaction 
Fission chain reaction 


When a neutron reacts with a uranium nucleus, two or three © F 


neutrons are released, Every one of these reacts with next nuclei BO 
. hg 
producing two or three more neutrons and hence, the number of [x 8 ® 
; ae : O'S 
available neutrons and the fission goes on increasing. Such a \ Ne es 
® 
reaction is called the chain reaction. =" 


Q.39, Define Fusion Reaction. 
Ans: ‘When two light nuclei combine to form a heavier 
nucleus, the process is called nuclear fusion”. 
Equation: 


If an atom of Deuterium is fused with an atom of Tritium, 
the a Helium nucleus or alpha particle is formed as given by 


+ CH = Vile + yn energy 


Dauteriuin Hélium 


Tritium Neutron 


Pictorially fusion reaction is shown in the following figure. 


Q.40. Why it is more difficult to start a fusion reaction rather than fission reaction? 

Ans: because, in bringing two nuclei closer to each other, great work has to be done against 
repulsive forces of nuclei, Hence, more energy is needed. On the other hand fission may 
be proceeded with slow neutrons. : 


41. Differences between nuclear fission and aucleae fusion. 
~~ @ Nuclear Fusion 


|. A bigger heavier nucleus.splits into smatler | 1. Lighter nuclei fuse together to form the 


(lighter) nuclei. heavier nucleus. . 
2 itd i e. | is Tequi 
2, oes not require temperature. 2. Extremely high temperature is require for 
; fusion to take place. 
= ; : ——_{*- + : 
_A chain reaction sets In. 3. 11 is not a chain reaction. 


. 4. It can be controlled and energy released can | 4. It cannot be controlled and energy released 
- be used for peaceful purpose. cannot be used properly. 


~§.The products of the reaction‘are radioactive | 5. The products of a fusion reaction are’ non- 
in nature. . radioactive in nature. 


6 At the end of the reaction nuclear waste is | No nuclear waste is left at the end of fusions 
left behind. reaction. 


().42. Discuss uses and the hazards of radiations 
Some of harmful effects on human beings due to large doses or prolonged small doses of 


radiations. 


1, Radiation burns, mainly due to beta and gamma radiations, which may cause redness 
and sores on the skin. 


2. Sterility (i.e. inability to produce children), 

3. Genetic mutations in both human and plants. Some children are born with serious 
deformities. 

4, Leukernia (Cancer of the blood cells) 

3. Blindness or formation of cataract tn the eye. 


1 


Q.43. Describe the precaution to minimize radiations dangers (safety measures) 
Precautions to minimize radiation dangers 


Because we cannot detect radiations directly, we should strictly follow safety 
precautions, even when the radioactive sources are very weak. 


oh Sources should not be handled with tongs and forceps. 


ps The user should use rubber gloves and hand should be washed carefully after the 
experiment. 


3 All radioactive sources should be stored in thick lead containers. 
Never point radioactive source towards a person. 
5. Frequent visits to the radiation sensitive areas should be avoided. 


LONG QUESIONS 


Q.1. Describe the structure of an atom. Differentiate between atomic number and atomic 
_ mass number? Write the symbol of atom. 
Structure of Atom 


There are two main parts of an atom. 


{i} Central part (Nucleus) 
(ii) Circular part (Orbits) 

Rutherford’s concept of structure of atom 

Nucleus: . ; 
Rutherford discovered that the positive charge in an atom was concentrated in u small 
region-called nucleus. 


Nucleons: 


“The nucleus contains protons and neutrons which are collectively called nucleons” 


Circular Orbits: 
Atom contains electrons which resolve in nearly circular orbits about nucleus. 


Example: Simplest atom of hydrogen contain single proton. 


Orbits 
Nucleus 


P = Protous 
n= neutrons 
@ = electrons 


ee ee 
Difference between atomic number and atomic mass number 


Atomic Number Atomic mass number 
1. The number of protons inside the nucleus | 1. The sum of protons and neutrons present 
s called the atomic number. inside the nucleus of an atom is called its 


atomic mass number. 
.2, Atomic number depends upon the | 2. Atomic mass number depends upon the 


nuniber of protons or electrons of atom. number of neutrons. 
3. Atomic number is represented by Z. 3. It is represented by ‘A’ which is written as: 
A=Z+N 
4. lt is written at the bottom left side of the | 4. It is written at the top left side of the 
_ symbol of an element. e.g. 3 He . symbol of an element e.g He. 


Comparison of the masses of the fundamental particles of atom 
The mass neutron is nearly equal to the mass of proton. But proton is about 1836 times 
heaviour than an electron. Hence the mass of the atom is equal to the sum of the masses 
of protons and neutrons. 


Symbol of atom (Nuclide) 


Generally an atom is represented by the symbol 3X , which is called nuclide. 
Example: 

Nuclide of hydrogen atom having only one proton is | H.. 
Q.2. What is meant by isotopes? Give example. 


Isotopes: 
Isotopes are atom of an element which have same number of protons but different 


number of neutrons in their nuclei. 
Example: 

Hydrogen has three Jsotopes. 
(i) Protium (| #) 

Protium contains one proton and one electron 

(ii) Deuterium (#1) 

Deuterium contain on proton, one neutron and one electron. 
(iii) Tritium (; 4) | : 

Tritium contains one proton, two neutrons and one electron. 
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Fig. 18.2: Three hotopes of hydrogen 
Protium {| 4), Deutrlum (47) and Tritium (' yy) 
' 


Q.3 What is meant by natural radioactivity? Explain how it is discovered and how 
radiations are identified? . 
Natural Radioactivity 
“The spontaneous emission of radiation by unstable nuclei is called natural radioactivity.” 
Radioactive elements , : 
“The elements which emit radiations naturally are called radioactivity elements”. 
Explanation 
In 1896, Becquerel accidentally discovered that uranium crystals emit an invisible 
radiation that can darken a photographic plate. He also observed that the radiation has the 
ability to ionize a gas. os 
Marie Curie 
The most significant investigations of the process of radioactivity were. done by Marie 
Curie and the husband Pierre. | , 
They discovered two new elements which emitted radiations. These were named 
polonium and radium. This process of emission of radiations by some elements was 
called natural radioactivity by Marie Curie. 
Henry Becquerel performed some experiments and suggested that radioactivity was the 
result of the decay unstable nuclei. 
How these radiations are identified? 
Three types of radiation are usually emitted . 
by a radioactive element (substance). €.g. / 
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(i) Alpha (@ ) particles. 
(ii) Beta (2) particles. 
(iii) Gamma {7} rays. 

These three forms of radiations were studied by the following scheme. The radioactive 
source is placed inside the lead block. The radiations emitting from the source allow to 


pass through the magnetic field. These radiations split into three components. Alpha (@) 
and Beta (3) radiations bend in opposite direction in magnetic field but gamma (7) 


radiation does not change direction. 


Q4 


What is meant by background radiations? Enlist some sources of background 


radiations. 


Background Radiations 


“Radiations present in atmosphere due to different radioactive substances are called 
background radiations”, 


Sources of background radiations 


QO 
‘sh 


Everywhere in rocks, soil, water and air of our planet (Earth) there are traces of 
radioactive elements. They emit the radiation every time, this natural radioactivity ts 
called the background radiation. It is as much part of our environment as sunshine and 
rain. Fortunately. our bodies can tolerate it. Only those places can be injurious to health 
Where radiations are very height in magnitude. , 


The earth and all living things on it also receive radiation from outer space. This radiation 
is called cosmice radiation which primarily consists of positively charged ions from 
protons to iron and large nuclei. The cosmic radiation interacts with atom in the 
atmosphere to create a shower of secondary radiation, including x-rays, muons, protons, 
alpha particles, electrons and neutrons. 


Define nuclear transmutation? Explain the radioactive decay of nuclide. 


The spontaneous process in which a parent unstable nuclide changes into a more stable 


daughter nuclide with the emission of radiations is called nuclear transmutation”, 


Examples of radioactive decay 


’ There are three processes given as 


(1) Beta ([}) decay 


General Equation 


LX => OF + Se eh Energy 


Parent daughter beta{ 2) 
nuclide nuclide — -particle 
Example 
a 5 > ON + ‘e + Energy 
carbon nitrogen beta( 8) —particle 


(tii) 


In (8) - decay, the parent nuclide has its proton number Z increased by | but is mass 


number or nucleon number a remains unchanged. 


Gamma (7) ~ decay 


General Equation 


“an > 'X + {y) 
parent daughter gan rays 
mielide nuchde - 


ray sare usually emitted at the same moment as either an alpha or a beta particle. 


Q.6 


(1) 


) 


Discuss the nature and properties of radiation. 

There are three types of radiations which show different properties. 

Nature of Radiations 

(i) Alpha (a) particles 

Alpha particle is a helium nucleus comprising two protons and two neutrons with a 
charge of +2. Alpha particles are emitted by the decay of unstable heavy nucleus, ie 

a Ra. =, = Ri + ‘tHe + Energy 

Radium radon. Alpha particle 


(ii) Beta (7) particles 


Beta radiation is a stream of high-energy electrons. An unstable nuclei with excess of 
neutrons any eject beta radiations. Le 


Ph — {Bi + SB 

Ir? above example one neutron is converted into Proton with the emission 1 of Beta particles 
yn o> A > “B 

Gamma (y) rays 

Gamma radiations are fast moving light photons. They are electromagnetic radiations of 
very high frequency and short wavelength. These radiations are emitted by the unstable 
excited nuclei. 

lonizing Effect 

“The phenomena by which radiations split matter into positive and negative ions 1s called 


- jonization”. All three kinds of radiations ionize the matter but in different extent. 
. i. Alpha (a) particles: 


- Alpha particles have the greatest power of ionization of all. It is due to large positive 


charge and large mass of alpha particles. 


ii. Beta (#) particles: 


Beta particles ionize a gas much less than alpha particles do. It is due to high speed and 
negligrble mass. 


iii, Gamma ({y) rays: 


[he ionization of power of gamma rays is even less than that of beta particles. 
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Fig. 18.5: lonization effect of radiations in gas. 
(3) Penetrating ability 
“The strength of radiations to penetrate a certain material is calles penetrating power”. 
All kind of radiations penetrate but penetrating range is different for each. 
i. Alpha (a) particles 
Alpha particles ahs the shortest range because of its strong interacting or ionizing power. 
Alpha particle has a rang of only a few centimetres in air, 
ii. - Beta (#) p articles: 
Beta particle also penetrate to’ matter but their penetration is less than gamma rays and 


more than alpha particles. It is due to beta radiation strongly interacts with matter due to 
its charge, Beta particle has a range of several meters in air, 


iii. Gamma (7) rays: 


The gamma ray can penetrate a considerable thickness of concrete. It is due to their large 
speed and neutral nature. Gamma radiations have a range of several hundred meters in air. 
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Middle penetration 


Least penetration 


' ‘Transmutes nucleus: 


Q.7 What do you understand by the half life of a radioactive clements? Explain with one 
example. | 

Half Life 
“The time during which half of the unstable radioactive nuclei disintegrate is called the 
half life of the sample of radioactive element”. 

Explanation 


Every radioactive element has its own characteristic half-life. For example, radium-226 ' 
has achalf-life of 1620 years, which means that half of a radium-226 sample will be 
converted to other elements by the end of 1620 years (Fig. 18.7) In the next 1620 years, 
half of the remaining radium will decay, leaving only one-fourth the original amount of 
radium. and so on. | 
If the half-life of the radioactive element is T),2, then at the end of this time the number of 
atoms in the sample will become half ie. 1/2. After a time 2T,2. After second half-life 
period, the number of remaining atoms will become 1/2. 1/2 = 1/2? = 1/4, after a time 3 
T).2, the number of remaining atoms will be 1/2..1/2. 1/2 = 1/27 = 1/8, and at the end of t 
half lives number of atoms that remain will be 1/2’. - 

imount of radium, and soon. 
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Fig.18 7 Radioactivity of radium 


It means that if Ny is the original number of atoms in the sample of radioactive element, then 
after t half lives number of atoms left in the sample can be determined by using the relation. 


Remaining atoms = Original atoms 1/2 

Or N = No x | /2' | _ 
Radioactivity is a nuclear process 

Radioactivity is a nuclear process because radiations are emitted by the disintegration of 

nucleus. 


Conclusion 
The process of radioactivity does not depend upon the chemical combinations ‘or 
reactions. It also not affected by any change in physical conditions tke temperature. 
pressure, electric or magyhenc fields. 


Q.8 Define stable and unstable nuclei?: How radioisotopes are produced? 

Stable nuclei: 
Nuclei which do not emit radiations naturally are called stable nuclei. The elements with 

5 . , uae 40 7° 

alone number | to 8? are stable nuclei. E.g. Sodium; = Na, Ca etc. 

Unstable nuclei . 
The elements whose atomic number is greater than 82 are naturally radiating all the time 
called unstable nuclei. They emit different types of radiations and hence continuously 
change one type of element to another. 

Hlow radioisotopes are formed? 
The stable and non-radioactive elements can also be change into radioactive elements by 
bombarding them with protons, neutrons or alpha particles are called radioactive Isotopes 
ur radio-isotopes. 


fxamples: 


7) . + 
, a xe , a4 
a + Na > “Na +. gamma(y) 
neutron — stable sodium nuclide sodium radio isotope 
les : 30 1 
(2) wHe He Fg Ald = Na + alt 
particle aluminium nuclide a phosphorous radioisotope 


Q.9 Describe the uses of radioisotopes in different fields? 
Radioisotopes are frequently used in medicine, industry and agriculture for variety of 
useful purpose. 

important applications of radioisotopes 

(1) Traces: 
Radioactive tracers are chemical compounds containing some quantity of radioisotope. 


Radioactive traces are used to explore the metabolism of chemical reactions inside the 
human body, animal or plant. 


i. Tracers in medicine (Medical field) 
Radio isotopes are used for the diagnosis and treatment of diseases in hospitals. 
(a) Iodine - 131 
Radio iodine — 131 is used in treating cancer of thyroid glands. 
lodine — 131 readily accumulates in the thyroid gland and can be used for the monitoring 
of thyroid functioning. 

(b) Phosphorous -32 
P-32 is used to diagnose the brain tumour and for the treatment of leukaemia. The 
malignant part of the body absorbs more quantity of isotopes and this helps in tracing the 
affected part of the body. 

(c) Cobalt — 60 
The zamma-rays from cobalt -- 60 are used for treatment of cancer hecause this powerful 
radies on kills the cancerous cells. 


(d) 


(3) 


Gallium - 67 


Uia-67 is used to identify tumours in the lymph region of the throat and neck, 
Tracers is industry | 


In industry tracers can be used to locate wear and tear of the moving parts of the 
machinery, e.g. Co-60. They can be used for the location of leaks in underground pipes. 
By introducing a suitable radioactivity tracer into the pipe, the leak can be conveniently 
traced from higher activity in the region of crack in the pipe. . 


y -rays radiography is-used in metals. It shows any flaw in metal castings any welded joints. 


Traces of radio isotopes are used to monitor the flow of oil and gas through pipe. They 
are used to check and control the thickness or density of finished products. 


Tracers in agriculture: 


In agriculture radio phosphorus — 32 is used as a tracer to find out how well the plants are 
absorbing the phosphate fertilizers which are crucial to their growth. 


Medical Treatment 


Radio isotopes are also used in nuclear medicines for curing various diseases. For 
example, radioactive cobalt ~ 60 is used for curing cancerous tumors and cells. The 
radiations kill the cells of the malignant tumor in the patient. j 


Carbon Dating 


Radioactive- carbon — 14 is present in small amount in the atmosphere. Live plants use 
carbon dioxide and therefore become slightly radioactive. 


When a tree dies, the radio carbon - 14 present inside the plant starts decaying. Since the 
half-life of carbon — 14 — 5730 year, the age of dead tree can be calculated by comparing 
the activity of carbon-14 in the live and dead tree. The activity of the live tree remains. 
almost constant as the carbon-14 is being replenished while the carbon 14 in,the dead 
trees in no more replenished. Therefore, by measuring the activity in the ancient relic, 
scientists can estimate its age. . ; 


Other radio isotopes are also used to estimate the age of geological specimens. For 
example, some rocks contain the unstable potassium isotope K-40; This decays to the 
stable argon nuclide Ar-40 with half life of 2.4 x 10 years. The age of rock sample can 
be estimated by comparing the concentrations of K-40 and Ar-40. 
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Q.10 Define and explain the phenomenon of nuclear fission 


Nuclear fission 
Uhe process of splitting of heavy nuclei into lighter nuclet is illed fission reaction 


Natural Nuclear Transmutation 
“A nuelear transmutation in Which an unstable nucleus changes into more stable nucleus is 
called natural nuclear transmutation. 


Example 


oe = 


Artificial Transmutation 
A nuclear transmutation reaction in which an unstable nucleus changes into more stable 
nucleus when it is bombarded with particle like neutron is called artificial transmutation. 


i \ 4 Cc 


Example: 
Famous example of artificial transmutation is the nuclear fission reaction 


Nuclear fisston 
Nuclear fission takes place when a heavy nucleus, such as U-235, me or fissions, into 
two smaller nuclear by bombarding a slow moving (low- energy) neutron represent in 


eq uatOry 
NEUTRONS 


NEUTRON 
os» 


ne Uo a SU => X+Y +neutron + energy 
U-236 in an intermediate state that lasts only for few eos before splitting into nuclei 


X and Y. called fission fragments. 


\hen and who nuclear fission discovered 
Nuclear fission was first observed in 1939 by Otto Han and Fritz Strassman 


How fission take place? 
The uranium nucleus was split into two nearly equal fragments alter absorbing a slow 
moving (low-energy) neutron. The process also resulted in the production of typically 
two or three neutrons per fission event. On average, 2.47 neutrons are released per event 


such as given below 
+ Energy 


a+ oo 


th 


141 92 pr, { 
> «Ba + ykKroo+ 3yn 


Enormous energy released 
In nuclear fission, the total mass of the products is less than the original mass of the 
heavy nucleofus. From measurements iC is showed that about 200 MeV of energy is 
released in each fission event. This ts large amount of energy ‘relative to the energy 
released in chemical processes. 


* 


Example: 


It we born one tonne of coal then about 36 x 107) of energy is release’. 


Chain Reaction 


“A fission reaction where the neutrons from a previous step continue « propagate and 
repeat the reaction, tem as chain reaction”, 


Explanation of chain reaction 


During fission reaction neutrons are emitted. These neutrons can in turn trigger other 
uraniuin nuclei to undergo fission with the possibility of a chain reaction. 
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Explosion 


Calculations show that if the chain reaction ts controlled, it will proceed too rapidly and 
possibility result in the sudden release of an enormous amount of energy which is 
considered as an explosion. 


How chain reaction in controlled? 


Q.11 


The fission chain reaction is controlled in nuclear reactor. In nuclear reactor the extra 
neutrons liberated in fission reactions are absorbed using some material to stop chain 
reaction. €.g. 


YBoo+ An > (Li + tHe 


* 


Thus chain reaction ts prevented from going too fast. Hence their energy is controlled, so 
nuclear reactor provides energy for useful purposes. 


Nuclear Fusion 


When two light nuclei combine to form a heavier nucleus, the process is called nuclear 
fusion. The mass of the final nucleus is always less than the. masses of the original nuclei. 
According to mass energy relation this loss of mass converts into energy. If an atom of 
Deuterium is fused with an atom of Tritium, the a Helium nucleus or alpha particle is 
formed as given ly 


“Hoo+ SHO hm SHE + 


\ 7 
of? + energy 


Pictorially fusion reaction is shown in the following Hgure, 


Deutariwn Héllun 


(+) 
™ Cc Fusion 


7 & 


F) L- thee 
J dd 
a + a , . ON ah 
- 
Trithim Neutron 


Source of Energy 
Energy coming from the Sun and stars is supposed to be the result of fussion of hydrogen 
nuclei into Helium nucleus with release of energy. The temperature at the centre of the 
sum is nearly 20 million kelvin which makes the fusion favourable. According to this 
reaction four hydrogen nuclei fuse together to form a helium nucleus along with two 
positrons, three alpha particles and 25.7 MeV of energy, 


Q.12 Differences between nuctear fission and nuclear fusion. 


“ Nabelear 11 | us 
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1, A bigger heavier nucleus splits into smaller |. Lighter nuclei fuse together to form the 
_ (lighter) nuclet. heavier nucleus, 


2. Extremely high temperature is require for 
fusion to take place. 


2. ft does not require temperature. 


3. It is not a chain reaction. 


4, lt cannot be controlled and energy released 
cannot be used properly. 


~5.The products of the reaction are radioactive | 5. The products of a fusion reaction are non- 
iin nature. radioactive in nature. 


3. A chain reaction sets in. 
_ 4, It can be controlled and energy released can 
be used for peaceful purpose. 


6. At the end of the reaction nuclear waste is 
left behind. 


Q.13 Describe the half-lives of some important isotopes? Also write the radiation 
produced by this decay process. 


12.3 years 


Hydrogen 


Carbon 5730 years 
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Q.14 Discuss uses and the hazards of radiations? Describe the precaution to minimize 
radintions dangers (safety measures) 

Important fields where radiations are uses as follow 
Radiations are very useful in medicine, agriculture and industry. they can also cause 
considerable damage if not used with precautions. Radioactive, nuclear materials are now 
widely used in nuclear power plants, nuclear — powered submarines, intercontinental — 
ballistic missiles ete, 

Radiations Hazards 
Some of harmful effects on human beings due to large doses or prolonged small doses of 
radiations. 
6, Radiation burns, mainly due to beta and gamma radiations, which may cause redness 

and sores on the skin, 
7, Sterility (ie, inability to produce children). 
8. Genetic mutations in both human and plants. Some children are born with serious | 
deformities. 

9, Leukernia (Cancer of the blood cells) 
10. Blindness or formation of cataract in the eye. 

Explosion of nuclear reactor at Chernogyl 
During the nuclear accident at Chernobyl, Russia the explosion of the nuclear reactors 
melted through a few meters thick concrete housing. This caused a massive destruction of 
local community and also contaminated vegetation and livestock in the large surrounding 
area. Millions of dollars were lost as the contaminated vegetable and livestock had to be 
destroyed, 

Precautions to minimize radiation dangers 
Because we cannot detect radiations directly, we should strictly follow safety 
precautions, even when the radioactive sources are very weak. 


6. Sources should not be handled with tongs and forceps. 

re The user should use rubber es and hand should be washed carefully after the 
experiment. 

8. All radioactive sources diane be stored in thick lead containers. 

9, Never point radioactive source towards a person. 


10. Frequent visits to the radiation sensitive areas some be avoided, 


NUMERICAL. PROBLEMS 
18.1 The half-life of “Nis 7.3s. A sample of this nuclide of nitrogen is observed for 29.2s. 


Calculate the fraction of the original radioactive isotopes remaining after this time. 


Solution: Given that,. 

Half-life of ;"N =7.3 

Time { =219.25 
To Find: Remaining fraction of original radioactive isotope = ? 
Solution: During 29.2 s, four half-lives are elapsed. If Np ts the original fraction of the nuclide of 
nitrogen, then alter four half-lives 1.e., 47 ).20 

ee ee - | 
Remaining fraction = Original x a 


| 
Or : N= No x = 


18.2 - 


Or 


Thus, the fraction of the Original radioactive isotope remaining after 4 hal-lives will be 1/16". 


Cobalt-60 is a radioactive element with half-life of 5.25 years. What fraction of the 
original sample will be left after 26 years. 


Solution: Given that, 


Half-lifeofC-14 Typ 


= 5730 years — 
Time" t = 26 years 
To Find: Reaining fraction — =9 


18.3 


O » N=Ny x — 
ye oo oS 


During the 26 years, five half-lives are elapsed so 


Remaining fraction = Original x — 


O . : N_. 
I 7 oN . 


: : . F “ as 7 . ‘ a l 
Thus, the fraction of the original isotope remaining after 5 half-lives will be —— 


32th . 


-Carbon-14 hea half-life of 5730 years. How long will it take for the quantity of 


carbon-14 in a sample to drop to one-eight of the intial quantity? 


To Find: Time t . x oe | oe 


. » —— of th al quantity after 3 half-lives, 
Calculations: As quantity of C : wer 8th aa 7 oes _— 


therefore. 


18.4 


Tite £7 No, of half-lives x half-life 
Or Time WS 3xTi2 , 

Or Time =3 x 5730 years 

Time =1.72~x 10° years Ans. 


| is a’ radioactiv d is used to diagnose brain, thyroid, 
1m-99 m is a radioactive element an ' 
eanaiaratt disease. This element has half-life of 36 hours. If there is 200 mg of 
see acters present, how much will be left in six hours. 


Solution: Given that, 


Half-life Tin = 6 hours 
Time -- 1  =36 hours 


Original quantity = 200 mg 


18.5 


Since during 36 hours, 6 half-lives are elapsed, therefore, 


- = | 
Remaining amount = Original x ot 
. I 
= 200 mg x 50 
_ 200 mg 
64 
Remaining amount = 3.125 mg Ans. 


Half-life of a radioactive element is 10 minutes. If the initial count rate is 368 counts 
per minute, find the time for which count rate reaches 23 counts per minutes. 


Solution: Given that 


Half-life T).2 = 10 min. 
Initial count rate = 368 counts per min. 


Final count rate = 23 count per min. 


To Find: Time taken t =? 


Calculations: For the count rate to decrease from 368 counts per min. to 23 counts per min., it 
takes 4 half-lives, therefore | 


18.6 


Time taken =4-x T)>2 
=4x 10min 
t =40 min Ans. 


In an experiment to measure the half-life of a radioactive element, the following 
results were obtained: . 


Count rae [0] 10] 10 [0 
Time (in minutes) | 6 | 2 | 4/6] 8] 


Plot a graph between the count rate and time in minutes. Measure the vaue for the 
half-life of the element from the graph. 


Solution: Scale 


One big division = 2 min. (along x-axis) 
One big division = 100 counts (along y-axis) ° 


300 


400 


300 


Coomnit rate 


100 


0 2min min 6min Lt: 10min 12min 
Time 


f$__ ly [ 


From the graph. it is clear that hall-life of the radioactive element ty 2 mintues. 


18.7 A sample of certain radioactive element has a half-life of 1500 years. If it has an 
activity of 32000 counts per hour at the present time, then plot a graph of*the 
activity of this sample ovr the period in which it will reduce to 1/16 of its present 


value. 
Solution: 
Hhalt-life Tis = 1500 years 
Activily = 32000 counts per hour 
= thofthe activity = ee 2000 
1 16 


Scale 
One big division - 1500 years (along x-axis) 


One hig division = 4000 counts per hour 


UAL 


Clenae tarde: 


18.8 


"500 years 3000 years 4500 years 6 O00 years 7500 years 9000 years 
Time 


eS 


Half-life of wu radioactive clement was found to be 4000 years. The count rates per 
minute lor 8 suceessive hours were found to be 270, 286, 300, 310, 285, 290, 305, 312. 
What docs the variation in count rates show? Plot a graph between the count rates 
and time iwhours. Why the graph is a straight line rather than an exponential? 


Solution: Scale 


“One bie division | hour Gilong x-anis) 


One big division — 100 counts (long y-axis) 
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